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LIBRARY WEST BENGAL STATE UNIVERSITY 
B.Se HonowsProgramme 3rd Semester Examination, 2023-24 

CEMHGECOT/CEMGCOROST-CHEMISTRy (GE3/DSC3) 
Time Allotted: 2 Hours 

The figures in the margin indicate marks of question 
Candidates should answer in their own words 

and adhere to the word limit as practicable. 
All mbols are of usual significance. 

SECTION-A 

Answer any three questions taking one from each unit 

3206 

1. (a) In thermodynamics what are open system, closed system and isolated system? 
UNIT-I 

(b) Calculate the maximum work when 3.0 moles of ideal gas expands isothermally at 
27°C from 1 litre to 5 litre. 

(c) Find out the relation between heat of reaction at constant pressure and that at constant 
volume for a particular reaction. 

2. (a) What do you mean by extensive properties and intensive properties in 
thermodynamics? Give example for each. 

CzH;OH +O, = CH,COOH + H,0 

(c) What is heat of neutralization? 

LIBRARY 

aht 

(b) The heat of combustion of ethyl alcohol (CH,0H) is 325 100 calories and that of 
acetic acid (CH,COOH) is 209500 calories. Calculate the heat evolved in the given 
reaction. 

C,H;OH + O, = CH,COOH + H,0 

Full Marks: 40 

(d) Establish Kirchhoffs equation about the effeet of' tempeature on heat of reaction. 
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3. (a) For the reaction PCls(g) PCh(g) + Clh(g), find out the relation among Kp (equilibrium 
constant), a (degree of dissociation) and P (total pressure) in the equilibrium condition. 
PCls(g) PC(g) + Chg) a Afdta cFA T Kp (J ), a (AAT A4) 

(b) Discuss the unit of equilibrium constant of a reaction. 

(c) Write down the Van't Hofl equation on temperature dependency of Equilibrium Constant. 

(a) Under what condition Kp= K, for a gaseous reaction? Give an example. 

UNIT-II 

(b) What is the effect of addition of inert gas on equilibrium in a gaseous reaction at 
constant volume? 

(c) What is Le Chatelier's principle? 

5. (a) In a buffer solution concentration of NH: is 0.01 mole/litre and concentration of 
NH,Cl is 0.02 mole/litre. Find out the pH. K,(NH) = 1.8×1o. 

UNIT-III 

At a A afo fADICA 0.01 NH, 
43? (RS3| CA K,(NH;) = 1.8x10). 

(b) What is a buffer solution? Discuss the buffer action of a mixture of weak acid and its salt. 
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6. (a) Deduce an expression for pH of the hydrolysis of an aqueous solution of a salt of 
strong acid and weak base. 

(i) H,SO4 + (NH )SO4 

(b) Which one of the following mixtures is buffer and why? 

(c) What do you mean by ionic product of water? 

0.02 At NH,CI ÓNAI yAfos pH 

(b) How would you prepare? 

(ii) KCI + KOH 

SECTION-B 

Answer any four questions taking one from each unit 

UNIT-I 

7. (a) Write down the reaction mechanism of bromination of benzene. 
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(ii) NH,OH + NH,CI 

COCH, 
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Write down the product(s) of the following reactions: 

(i) 
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(ii) 

(iii) 

(iv) 

CH, 

CH, 

CH, 

3C,H, 

10.(a) Identify A and B: 

() 

OH 

(ii) 

(iii) 

(i) CH, -CH-CH, 

2. H,0* 

How can you prepare from Grignard reagent? 

A qR B AI 18 

1. alkaline KMnO,, heat 

Conc. H,SO., heat 

NH, 

CI, in boiling condition 

Cu-tube 

600°C 

OH 

OH 

PhMgBr + H-C- H 

’? 

(b) How can you carry out the following transformations? 

’? 

11. (a) How can you distinguish between 1°, 2° and 3° alcohols by Lucas Test? 

1. NaOH 

UNIT-II 

2. PhCOCI 

(b) Write down the product(s) of the following reactions: (Any four) 

Br, water 

heat 

() CH, -COOH 
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(iv) 

(v) CH,CO;H 

HI 

12. (a) Phenol is acidic but ethanol is neutral. Explain. 

1. LiAIH, 

(b) Write notes on any wo of the following: 
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2. H,0+ 

(i) Williamson's ether synthesis 

(ii) Pinacol-pinacolone rearrangement 

(iüi) Fries Rearrangement. 

(c) Write down the product of the following reaction: 

OH 

() 

? 

(ii) 

CHCI, + dil NaOH 

13. (a) Benzaldehyde participates in Cannizzaro reaction but acetaldehyde does not. -Explain. 

(b) Write down the product of the following reaction: 

PhCHO 

’? 

UNIT-IV 

(c) CH;CHO responds to haloform test but PhCH,CHO does not. 

(b) Name the reagents in the following transformations. 

-COCH, 

14. (a) Show with mechanism what happens when trimethyl acetaldehyde is heated with 
NaOH solution. 

-CHO 

KCN in EtOH-H,0 ? 
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