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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 2nd Semester Examination, 2023 

DSC1/2/3-P2-CHEMISTRY 

NEW AND OLD SYLLABUS 
Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks.

Use separate Answer Script for each Section

 SECTION-A 
(FULL MARKS-22) 

 PHYSICAL CHEMISTRY 

 

1. Answer any two questions from the following: 1×2 = 2 

   

 िनÌनिलिखत कुनै दईु ÿĳहłको उ°र ले´नहुोस् ।  

(a) State the first law of thermodynamics.  

  

 थमōडायनािम³सको पिहलो िनयम ले´नहुोस् ।  

(b) Give an example of a chemical reaction where cp KK  .  

 cp KK   

 एउटा रासायिनक ÿितिøयाको उदाहरण िदनहुोस् जहा ँ cp KK   हòÆछ ।  

(c) Find the pH of a 0.01 M NaOH solution.  

 0.01 M NaOH pH  

 0.01 M NaOH solution को pH िनणªय गनुªहोस् ।  

   

2. Answer any two questions from the following: 5×2 = 10 

   

 िनÌनिलिखत कुनै दईु ÿĳहłको उ°र ले´नहुोस् :  

(a) (i) Define isothermal and adiabatic process. 2 2
1  

  

  Isothermal अिन adiabatic ÿिøयाहł पåरभािषत गनुªहोस् ।  
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 (ii) What is common ion effect? Explain with example. 2 2
1  

  

  सामाÆय आयन ÿभाव भनेको के हो ? उदाहरण सिहत Óया´या गनुªहोस् ।  

(b) (i) State Le Chatelier’s principle. 2 

  

  Le Chatelier को िसद ्धाÆत ले´नहुोस् ।  

 (ii) Consider the following reaction 

 2SO2(g) + O2(g) ⇌ 2SO3(g) + 42 kcal. 

 Discuss the effect of temperature and pressure on the reaction equilibrium. 

3 

 

2SO2(g) + O2(g) ⇌ 2SO3(g) + 42 kcal 

 

  िनÌनिलिखत ÿितिøया सÆतुलनमा तापøम अिन दबाबको ÿभावबार ेचचाª गनुªहोस् । 

 2SO2(g) + O2(g) ⇌ 2SO3(g) + 42 kcal.

 

(c) (i) What is ionic product of water? Explain. 2 

  

  पानीको आयिनक उÂपादन भÆनाले के बिुझÆछ ? Óया´या गनुªहोस् ।  

 (ii) Derive the relation between solubility and solubility product of a sparingly 
soluble salt yxBA . 

3 

 yxBA   

  थोर ै घलुनशील ननु yxBA  को  घुलनशीलता अिन घलुनशीलता उÂपादन बीचको सÌबÆध 
Öथापना गनुªहोस् ।

 

   

3. Answer any one question from the following: 10×1 = 10 

   

 िनÌनिलिखत ÿĳहł मÅये कुन ैएउटा ÿĳको उ°र ले´नहुोस् :  

(a) (i) Prove that for an ideal gas undergoing adiabatic change PV  constant. 3 

 PV  

  ÿमाण गनुªहोस ् िक adiabatic पåरवतªनबाट चिलरहकेो एक आदशª µयासको PV िÖथर 
हòÆछ ।

 

 (ii) Derive Henderson equation for a buffer solution. 3 

  

  एउटा बफर þावणको Henderson समीकरण Öथापना गनुªहोस् ।  
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 (iii) At 500°C and 200 atm pressure, the extent of NH3 formation is 12% at 
equilibrium. Calculate pK  of the reaction. 

4 

 500°C 200 atm NH3 12%

pK -

 

  500°C अिन 200 atm दबाबमा, NH3 को गठन सÆतुलनमा 12% भए, ÿितिøयाको pK  
गणना गनुªहोस् । 

2
1 2N

2
3

2H  ⇌ NH3

 

(b) (i) Derive the equation for pH due to hydrolysis of salt of strong acid and 
strong base.  

4 

  pH  

  बिलयो अÌल अिन बिलयो ±ारको ननुको हाइűोलाइिससको कारण बिनएको pH को समीकरण 
िनकाÐनहुोस् ।

 

 (ii) Calculate the efficiency of a Carnot engine working between 27°C and 227°C. 3 
 27°C 227°C  

  27°C अिन 227°C बीचमा काम गन¥ Carnot engine को द±ता गणना गनुªहोस् ।  

 (iii) State and explain Hess’s law of constant heat summation. 3 
  

 िÖथर ताप योगफलको Hess को िनयम बताउनहुोस् अिन Óया´या गनुªहोस् ।  

   

 SECTION-B 
(FULL MARKS-18) 

ORGANIC CHEMISTRY 

 

 GROUP-A  

4. Answer any three questions: 1×3 = 3 

   

 िनÌनिलिखत कुनै तीन ÿĳहłको उ°र ले´नहुोस ्:  

(a) The electrophile that takes part in the reaction of benzene and sulphuric acid to 
yield benzene sulphonic acid is — 

 

  

 Âयस ्electrophile जसले benzene अिन sulphuric अÌलको ÿितिøयामा benzene sulphonic 

acid उÂपादनमा भाग िलÆछ–
 

 (i) 
2SO  (ii) H2SO4 (iii) SO3 (iv) 

3HSO   

(b) The order of the reactivity of the alkyl halides for the SN2 reaction is —  

 SN2 —  

 SN2 ÿितिøयाको लागी alkyl halides को ÿितिøयाको øम हòन् –  

 (i) RF > RCl > RBr > RI (ii) RI > RBr > RCl > RF 
(iii) RF > RBr > RCl > RI (iv) RCl > RBr > RF > RI 
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(c) The best reagent to convert RCH2OHRCHO is —  

 RCH2OHRCHO —  

 RCH2OHRCHO łपाÆतरण गनª सबै भÆदा राăो अिभकमªक हòन् –  

 (i) KMnO4 (ii) CrO3 (iii) K2Cr2O7 (iv) PCC  

(d) Which of the following is Wittig reagent?  

  

 िनÌनिलिखतहł मÅये कुन Wittig अिभकमªक हो ?  

 (i) Ph3P  (ii) Ph3P = CH2 

(iii) [Ph3PCH 
3 ]I 

–  (iv) red P 

 

 (e) The electrophile used in Friedel Craft’s acylation is —  

 —  

 Friedel Craft को acylation मा ÿयोग हòने electrophile हòन् –  

 (i) acyl cation  (ii) alkyl cation 

     

(iii) both (i) and (ii) (iv) none of these 

 i ii  

 

   

 GROUP-B  

5. Answer any one question: 5×1 = 5 

   

 िनÌनिलिखत कुनै एउटा ÿĳको उ°र ले´नहुोस् ।  

(a) (i) Electrophilic substitution reaction is more feasible than nucleophilic 
substitution reaction for benzene. Explain. 

2 

  

  Benzene को िनिÌत इले³ůोिफिलक ÿितÖथापन ÿितिøया Æयूि³लयोिफिलक ÿितÖथापन 
ÿितिøया भÆदा बढी सÌभव छ, Óया´या गनुªहोस् ।

 

 (ii) Convert: Benzene  Isopropyl benzene. 2 

   

  łपाÆतरण गनुªहोस् : Benzene            Isopropyl benzene ।  

 (iii) Give an example of Sandmeyer reaction. 1 

   

  Sandmeyer ÿितिøयाको एउटा उदाहरण िदनहुोस् ।  
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(b) (i) Mention two limitations of Friedel Craft’s reaction. 3 

  

  Friedel Craft को ÿितिøयाको दईुवटा सीमाहł उÐलेख गनुªहोस् ।  

 (ii) (CH3)3CCl does not take part in SN2 reaction. Why? 2 

 (CH3)3CCl, SN2  

  (CH3)3CCl ले िकन SN2 ÿितिøयामा भाग िलन स³दनै ?  

   

 GROUP-C  

6. Answer any one question: 10×1 = 10 

   

 िनÌनिलिखत कुनै एउटा ÿĳको उ°र ले´नहुोस् ।  

(a) (i) What happens when — 

 —
के हòÆछ जब– 

(I) Phenol reacts with Br2 water. 

  

िफनोलको Br2 पानीसगँ ÿितिøया हòÆछ 

(II) Acetone reacts in presence of I2/NaOH.  

  I2/NaOH

I2/NaOH को उपिÖथितमा acetone ले ÿितिøया गछª  । 

2×2 = 4 

 (ii) Prepare CH3–CH3 from CH3CHO by Wolff Kishner reduction.  2 

  CH3CHO CH3–CH3   

  CH3CHO बाट CH3–CH3 Wolff Kishner reduction को माÅयमबाट तयार गनुªहोस्  

 
(iii)  Prepare H3C–CH2–C–OH by using appropriate Grignard reagent. 

 

 

2 

 

H3C–CH2–C–OH   
 

 
 उपयĉु Grignard अिभकमªक ÿयोग गररे H3C–CH2–C–OH तयार गनुªहोस् ।

 

 (iv) What is Lucas reagent? Mention any use of this reagent. 2 

  

  Lucas को अिभकमªक भनेको के हो ? यस अिभकमªकको कुनै ÿयोग उÐलेख गनुªहोस् ।  

CH3 

CH3 

CH3 

CH3 

CH3 

CH3 
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(b) (i) What happens when Pinacol is heated with conc. H2SO4? Discuss with 
reaction mechanism. 

3 

 H2SO4  

  Pinacol लाई conc. H2SO4 िसत तताउदँा के हòÆछ ? ÿितिøया संयÆýको Óया´या गनुªहोस् ।  

 
(ii) What happens when H3C–C–O–CH3 is heated with HI? Explain with 

reaction mechanism.   

 

3 

 

H3C–C–O–CH3 HI
 

 

 
 H3C–C–O–CH3 लाई HI िसत तताउदँा के हòÆछ ? ÿितिøया संयÆýको Óया´या गनुªहोस् । 

 

 (iii) Why acetaldehyde takes part in Aldol condensation but benzaldehyde does 
not? 

2 

   

  िकन acetaldehyde ले Aldol स±ेंपणमा भाग िलÆछ तर benzaldehyde ले िलन स³दनै ?  

 (iv) What is meant by Tollen’s reagent? Write a reaction where it is used. 2 

   

  Tollen को अिभकमªक भनेको के हो ? यो ÿयोग गåरएको ÿितिøया ले´नहुोस् ।  

 
——×—— 

 

 

CH3 

CH3 

CH3 

CH3 

CH3 

CH3 


