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

 (iii) Marks are indicated against each 

question.   
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 Part—A (Marks : 25) 

(Chemical Energetics and Equilibria) 

Note : Attempt any five questions from Question 

Nos. 1 to 7. 

1. (a) What are intensive variables ? Which of 

the following is not an intensive variable ? 

2 

(i) Energy 

(ii) Density 

(b) 1 mole of an ideal gas is allowed to expand 

reversibly at constant temperature of 25°C 

from a volume of 10 dm3 to 20 dm3. 

Calculate the maximum amount of work 

done by the gas on the surroundings.  3 

2. (a) Give thermodynamic definition of entropy.  

Write the general expression for the 

entropy change for a process involving 

reversible isothermal expansion of an ideal 

gas.   2 
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(b) The reaction of cyanamide 2NH CN(s)  with 

oxygen was carried out in a bomb 

calorimeter and U was found to be –742.7 

kJ mol–1 at 298 K. Calculate the enthalpy 

change for the reaction at 298 K : 3 

 2 2

3
NH CN(s) O (g)

2
  

2 2N (g) CO(g) H O(l)   

3. (a) What is Spontaneity ? Give criteria for 

spontaneity of a reaction in terms of : 2 

(i) Entropy  

(ii) Gibbs energy   

(b) The molar enthalpy of fusion of a 

monoatomic noble gas is found to be 1.3 kJ  

mol–1. If the melting point of the gas is  

–190°C, calculate the molar entropy of 

fusion of the gas. 3  

4. (a) For the following reaction : 2 

2 22NO(g) O (g) 2NO (g)   

write the expression for equilibrium 

constant in the terms of : 

(i) partial pressure 

(ii) concentration 
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(b) In the equilibrium mixture of three ideal 

gases A, B, C :  3 

A(g) B(g) C(g)  

obtained by dissociation of A to the extent 

of 20% at a total pressure of 1.0 atm. 

Calculate the partial pressures of A, B  

and C. 

5. (a) State Le-Chatelier’s principle. 2 

(b) For the following equilibrium : 3 

2 2H (g) I (g) 53kJ 2HI(g)    

predict the direction of shift of equilibrium 

for 

(i) decrease in temperature 

(ii) increase in pressure 

(iii) removal of HI 

6. (a) What are buffer solutions ? Give an 

example. 2 

(b) Calculate the degree of ionisation and the 

pH of a 0.1 M aqueous solution of acetic 

acid at 298 K. 3 

[Given : 5
3K (CH COOH) 1.8 10a

  at 298 K] 
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7. (a) What would be the nature (acidic/basic/ 

neutral) of an aqueous solution of  

(i) 4 3NH NO  (ii) 3CH COONa  ? 2 

Give reasons (qualitative). 

(b) Sodium benzoate is used as a food 

preservative. Calculate the pH of 0.01 M 

aqueous solution of sodium benzoate at  

298 K. [Given pKa (benzoic acid) = 4.18] 3 

 Part—B (Marks : 25) 

(Functional Group Organic Chemistry—I) 

Note : Attempt any five questions from Question 

Nos. 8 to 14. 

8. (a) Complete the following and give the 

specific name of each reaction : 3 

(i)              
3

Anhyd.
3 2 AlCl

CH CH Cl   

(ii)                 3+CHCl NaOH  

(iii)                 
0–5°C

2+NaNO HCl   
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(b) Name the enzyme and its natural source 

which converts glucose to ethanol. 3 

9. (a) Why do tertiary alcohols undergo 1N
S  and 

primary alcohols by 2N
S  mechanisms ? 

Explain with a suitable example in each 

case.  4 

(b) Give two important uses of Bakelite. 1   

10. (a) Explain why ? 

(i) Benzene is aromatic in nature. 2 

(ii) Benzene undergoes electrophilic 

substitution reactions.  2 

(b) How is benzene converted to acetophenone ? 

1 

11. (a) Give IUPAC and common names of the 

following : 2 

(i) 2 2CH CH CH Cl   

(ii) 

3

3

3

CH

|

CCH Cl

|

CH

   
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(b) Why does p-chlorotoluene give a mixture of 

p-amino and m-aminotoluene on reaction 

with sodamide ? Write the reaction and the 

name of intermediate formed.  3 

12. Write short notes on any two of the following : 

2×2
1

2
=5 

(i) Aldol condensation  

(ii) Crown ethers  

(iii) Saytzeff’s rule 

13. (a) How is the presence of a C O  group in 

aldehydes  and ketone detected in the lab ? 

2 

(b) Which of the following will give iodoform 

test ?  1 

(i) 3CH OH   

(ii) 3 2CH CH CHO   

(iii) 3 2 3CH COCH CH   
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(c) Which is most acidic and why ? 2 

 

 

 

 

 

 

 

 

 

 

 

 

  

14. (a) Discuss in detail the mechanism of 

conversion of benzene to nitrobenzene. 3 

(b) Why do aldehydes and ketones undergo 

nucleophilic addition reactions ? Explain 

with an example. 2 

 

 

 



 [ 9 ] BCHCT–133 

  P. T. O. 

BCHCT–133 

2024

-133

&I

(i) 

(ii) 

(iii) 
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(i)  

(ii)  

25°C

dm3 dm3

ª

ª
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NH2CN(s) 

298 K U

–742.7 kJ mol–1

298 K H

 2 2

3
NH CN(s) O (g)

2
  

2 2N (g) CO(g) H O(l)   

(i) ª

(ii)

1.3 kJ mol–1

–190°C ]

ª
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2 22NO(g) O (g) 2NO (g)   

 (i) 

 (ii) 

1.0 atm. 

A, B C A

20%

A(g) B(g) C(g)  

A, B C

2 2H (g) I (g) 53kJ 2HI(g)    

(i)

(ii)

(iii) HI 
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298 K 0.1 M

pH 

[ 298 K 3K (CH COOH)a

 51.8 10 ] 

]

 (i)  4 3NH NO   

 (ii) 3CH COONa  

298 K 

0.01M pH

[ pKa = 4.18]
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&I

(i)              
3

Anhyd.
3 2 AlCl

CH CH Cl   

(ii)                 3+CHCl NaOH  

(iii)                 
0–5°C

2+NaNO HCl   

1N
S

2N
S

]

(i)

(ii) ª



 [ 15 ] BCHCT–133 

  P. T. O. 

IUPAC

 (i) 2 2CH CH CH Cl   

 (ii) 

3

3

3

CH

|

CCH Cl

|

CH

   

p

m p

2×2
1

2
=5

(i)

(ii)

(iii)

C O
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 (i)  3CH OH   

 (ii)  3 2CH CH CHO   

 (iii) 3 2 3CH COCH CH   
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