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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 3rd Semester Examination, 2023 

DSC1/2/3-P3-CHEMISTRY 

NEW AND OLD SYLLABUS 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks.

Use separate Answer Scripts for Section-A (Physical) and Section-B (Organic) 

 SECTION-A 

PHYSICAL CHEMISTRY /  

Marks-22 

 

 GROUP-A /  / ख ड-क  

1. Answer any two questions from the following:
 

िन निलिखत कुन ैदुई ह को उ र ले नहुोस ्: 

1×2 = 2 

(a) Name of degree of freedom at triple point of water system will be 

पानीको ि पल िब दमुा वत ता मा ाको मान ह छ — 
(i) 0 (ii) 2 (iii) –1 (iv) 1 

 

(b) Relation between Oxidational potential (EOX) and Reduction potential (ERedox) is 

EOX ERedox

Oxidation potential (EOX) अिन Reduction potential (ERedox) को स ब ध ह छ — 
(i) EOX = – ERed (ii) EOX > ERed (iii) EOX < ERed (iv) EOX = ERed 

 

(c) What is Gibb’s phase rule?  

 Gibb’s   

 Gibb को चरण िनयम (phase rule) के हो ?  

  

 GROUP-B /  / ख ड-ख  

2. Answer any two questions from the following:
 

िन निलिखत कुनै दुई ह को उ र ले नहुोस ्: 

5×2 = 10 

(a) (i) Determine the ionic product of water at 25°C. 

 25°C
 25°C मा पानीको आयिनक उ पादन (ionic product) िनधारण गनहुोस् । 

2 
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 (ii) Write Henry’s law. Give two important applications of this law. 

 

 हेनरीको कानून ले नहुोस ्। यसको दईु मह वपूण अनु योगह  ले नहुोस ्। 

3 

(b) (i) Derive the Nernst equation for electrode potential. 

 Nernst

 इले ोड स भा यताको लािग Nernst समीकरण िनका नहुोस ्। 

3 

 (ii) Discuss calomel electrode briefly. 

 Calomel electrode

 छोटकरीमा Calomel electrode छलफल गनहुोस् । 

2 

(c) (i) What is the difference between ideal and non-ideal solution? 

 

 आदश र गैर आदश solution  बीचको िभ नता ले नहुोस ्। 

2 

 (ii) Derive the Clausius-Clapeyron equation. 

 Clausius-Clapeyron

 Clausius-Clapeyron  समीकरण िनका नहुोस ्। 

3 

  

 GROUP-C /  / ख ड-ग  

3. Answer any one question from the following: 

 

िन निलिखत कुनै एउटा को उ र ले नहुोस ्: 

10×1 = 10 

(a) (i) Explain the conductometric titration curve of a strong acid vs strong base. 

 

 ती  एिसड बनाम ती  ारको क ड टमेि क टाइ ेसन (conductometric titration) व  

या या गनहुोस् । 

2 

 (ii) Specific conductance decreases on dilution whereas equivalent conductance 
increases — Explain. 

 — 

 पातलोपनमा Specific conductance घट्छ जहा ँ equivalent conductance बढ्छ — 

या या गनहुोस् । 

3 

 (iii) Draw and discuss the phase diagram of one component system Sulphur(s). 

 system

 स फर (s) को एक घटक णालीको चरण रखेािच  कोनहुोस र छलफल गनहुोस् । 

5 

(b) (i) Derive the expression for the hydrolysis constant of a salt of strong acid and 
weak base. 

 Hydrolysis constant

 ती  एिसड र कमजोर ारको ननुको हाइ ोलाइिसस ि थरताको अिभ यि  िनका नहुोस ्। 

3 
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 (ii) Calculate the reduction potential of the following single electrode at 25°C. 

 25°C Single electrode

 25°C मा िन न single electrode  को  reduction potential  गणना गनहुोस् । 

  ]V14.0,)01.0[(SnSn 0
SnSn

2
2  

 Ea   

2 

 (iii) What are the disadvantages of using standard hydrogen electrode as 
reference electrode? 

 

 Standard हाइ ोजन इले ोडलाई स दभ इले ोडको पमा योग गदा के हािनह  ह छ ? 

2 

 (iv) How will you determine the solubility of a sparingly soluble salt using 
conductance measurement? 

 Sparingly soluble solubility)

 Conductance मापन योग गररे थोर ैघुलनशील ननुको घुलनशीलता कसरी िनधारण गन ुह छ ? 

3 

   

 SECTION-B 

ORGANIC CHEMISTRY /  

Marks-18 

 

 GROUP-A /  / ख ड-क  

4. Answer any three questions from the following: 

 

िन निलिखत कुनै तीन ह को उ र ले नहुोस ्: 

1×3 = 3 

(a) 
 

  

 (P)
OH/Br 22    

 

(i) o-Bromoaniline  (ii) m-Bromoaniline  

(iii) p-Bromoaniline  (iv) 2,4,6-Tribromoaniline 

 

 (P)
OH/Br 22  

(i) o-   (ii) m-   

(iii) p-   (iv) 2,4,6-  

 

(b) Reformatsky reaction is used to synthesis 

(i) -Hydroxy esters  (ii) -Hydroxy esters  

(iii) -Halo carboxylic acid (iv) -Hydroxy carboxylic acid 

 

 Reformatsky

(i) -   (ii) -   

(iii) -  (iv) -  

 

NH2 
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 Reformatsky िति या के को सं ेषणको लािग योग ग र छ 

(i) -Hydroxy esters  (ii) -Hydroxy esters  

(iii) -Halo carboxylic acid (iv) -Hydroxy carboxylic acid

 

(c) Which of the following amino acid is optically inactive? 

(i) Glycine  (ii) Phenyl alanine  

(iii) Valine  (iv) Aspartic Acid 

 

 optically inactive

(i)   (ii)   

(iii)   (iv)  

 

 तलका म ये कुन एिमनो एिसड optically inactive ह छ 

(i) Glycine  (ii) Phenyl alanine  

(iii) Valine  (iv) Aspartic Acid

 

(d) Which one of the following is the strongest acid? 

(i) CH3COOH (ii) BrCH2COOH (iii) ClCH2COOH (iv) Cl2CHCOOH 

 

 

(i)   (ii)   

(iii)  (iv)  

 

 िदएका म ये कुन ती  एिसड हन् — 

(i) CH3COOH (ii) BrCH2COOH (iii) ClCH2COOH (iv) Cl2CHCOOH

 

  

 GROUP-B /  / ख ड-ख  

5. Answer any one question from the following: 

 

िन निलिखत कुनै एउटा को उ र ले नहुोस ्: 

5×1 = 5 

(a) (i) Between Sucrose and Maltose which one reduces Tollen’s Reagent and 
why? 

 Sucrose Maltose Tollen’s Reagent

 सु ोज र मा टोज बीच कसले टोलेनको अिभकमक घटाउँछ अिन िकन ? 

2 

 (ii) Show a method for synthesis 

 

 सं ेषण गनहुोस् । 

 

 

 

3 

CH2 – CHO 

NH2 

CH2 – CH – COOH 
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(b) (i) How would you separate methyl amine and dimethyl amine using 
Hinsberg’s method? 

 
 Hinsberg को िविध योग गरेर methyl amine अिन dimethyl amine कसरी अलग गन 

सिक छ ? 

3 

 (ii) How do you identify N-Terminal amino acid residue? 

 N-

 N-टिमनल एिमनो एिसड अवशेष कसरी पिहचान गनहु छ ? 

2 

  

 GROUP-C /  / ख ड-ग  

6. Answer any one question from the following: 

 

िन निलिखत कुनै एउटा को उ र ले नहुोस् : 

10×1 = 10 

(a) (i) Show the open chain structure of D-glucose. What are the products of 
reaction of D-glucopyranose with (CH3)2SO4∕NaOH followed by HNO3 
treatment? 

 D- D-glucose open chain structure
D- D-glucopyranose

 D- लुकोज (D-glucose) को खुला चेन संरचना दखेाउनहुोस् । D-glucopyranose को साथ 

(CH3)2SO4∕NaOH  िति या गरपेिछ HNO3 िसत उपचार गर ेके उ पादनह  तयार ह छ ? 

1+2 

 (ii) How many pKa values do you expect for the Maleic acid and Fumaric acid? 
In which manner these pKa values differ. Justify the variation. 

 Maleic Fumaric pKa 
value pKa value

 Maleic acid अिन Fumaric acid ह को लािग कितवटा pKa मानह  अपे ा गन ुह छ ? कुन 

तरीकामा यी pKa मानह  फरक ह छ ? िभ नताह  औिच य गनहुोस् । 

1+1+2 

 (iii) What do you understand by “denaturation of proteins”? What factors are 
responsible for the same? 

 

 ‘ ोिटनको िवकृितकरण’ (denaturation of proteins) भ नाले के बिुझ छ ? यसका लािग 

क ता कारकह  िज मेवार ह छ ? 

2 

 (iv) What is isoelectric point? 

 

 आइसोइलेि क िब द ु(isoelectric point) भनेको के हो ? 

1 

(b) (i) Why tertiary amines are not synthesized by Gabriel Phthalimide method? 

 Gabriel Phthalimide Synthesis)

 Gabriel Phthalimide  िविध ारा tertiary amine ह  िकन सं ेिषत ग र दनै ? 

2 
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 (ii) Why acetic acid in vapour phase shows molecular weight of 120 instead of 
60 in aqueous phase / medium. 

 120
60

 िकन एिसिटक एिसडले बा प चरणमा आणिवक वजन 120 दखेाउछँ जब िक जलीय चरणमा  60 

दखेाउछँ ? 

2 

 (iii) Briefly discuss the primary, secondary structure of proteins / peptides. 

 structure

 ोिटन / या टाइड्सह को ाथिमक र मा यिमक संरचनाह बार ेछोटकरीमा चचा गनहुोस् । 

2 

 (iv) Between 4-Nitrobenzoic acid and 4-amino benzoic acid which one is more 
stronger and why? 

 4- 4-

 4-Nitrobenzoic acid  र 4-amino benzoic acid  मधये कुन ती  ह छ अिन िकन ? 

2 

 (v) Why alkylation of amines are not preferred for preparation of alkyl amines? 
How can this problem be solved? 

 
 

 िकन alkyl amine ह  तयार गन amines को alkylation लाई ाथिमकता िदइदनै ? यस 

सम यालाई कसरी समाधान गन सिक छ ? 

2 

 
——×—— 

 

 


