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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 1st Semester Examination, 2023  

DSC1/2/3-P1-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 (Inorganic) and Section-B (Organic) 

 SECTION-A /   

 INORGANIC CHEMISTRY /   

 Answer any two questions from the following 11×2 = 22 

   

 िन निलिखत कुनै दुईवटा ह को उ र ले नुहोस ्  

1. (a) Write number of nodal surface present in 2p-orbital. 1 

 2p-   

 2p-orbital मा रहेको नोडल सतहको सं या ले नहुोस् ।  

(b) Among CH4, NH3 and H2O which molecule has highest bond angle? Why? 1+1 

 CH4, NH3 H2O   

 CH4, NH3 अिन H2O म ये कसको ब ड कोण अिधक ह छ अिन िकन ?  

 (c) Which pair represents isoelectronic species?  

(i) CO, NO+ (ii) CO, 
2NO   (iii) N2, F2 (iv) CO, H2 

1 

 

(i) CO, NO+ (ii) CO, 
2NO   (iii) N2, F2 (iv) CO, H2 

 

 कुनै जोडले isoelectronic जाितको ितिनिध व गदछ ? 

(i) CO, NO+ (ii) CO, 
2NO   (iii) N2, F2 (iv) CO, H2

 

(d) Write electronic configuration of Fe2+ ion. Atomic no. of Fe is 26. 1 

 Fe2+ 26   

 Fe2+ ion को इले ोिनक कि फगरसेन ले नहुोस् । फलामको परमाण ुसं या 26 हो ।  

(e) Calculate the wavelength of the 1st line of Paschen series of H-atom spectra. 3 

   

 हाइ ोजन परमाण ु पे मको Paschen ृंखलाको पिहलो रखेाको तरगंदै य गणना गनहुोस् ।  
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(f) Arrange AlCl3, NaCl and MgCl2 in terms of their increasing melting temperature. 
Cite reason. 

3 

 AlCl3, NaCl MgCl2   

 बढ्दो िपघलने िब दकुो स दभमा िन न पदाथह लाई यवि थत गनहुोस् ।  
AlCl3, NaCl अिन MgCl2

 

   
2.  (a) Write mathematical expression of Heisenberg’s Uncertainty Principle. 2 

   

 Heisenberg  को अिनि तता िस ा तको गिणतीय अिभ यि  ले नहुोस् ।  

(b) Arrange H2S, CO2 and H2O in order of increasing dipole moment. Justify the 
order. 

3 

 H2S, CO2 H2O   

 H2S, CO2 अिन H2O ह लाई बढ्दो ि वु ण (dipole moment) को ममा यवि थत 
गनहुोस् ।

 

(c) Draw resonance hybrid of BCl3. 2 

 BCl3   

 BCl3 को resonance hybrid  ह  बनाउनहुोस् ।  

(d) PCl5 exists but NCl5 does not. Explain.  2 

 PCl5 NCl5 —   

 PCl5 को अि त व ह छ तर NCl5 को हदनै — या या गनहुोस् ।  

(e) If radius ratio of an ionic compound falls in the range 0.414-0.732, then predict 
geometry of the compound. 

2 

 0.414-0.732
 

 

 यिद आयिनक यौिगकको ि या अनपुात 0.414-0.732 को दायरामा पछ भन,े क पाउ डको 
यािमित अनमुान गनहुोस् ।

 

   
3.  (a) Write down the Schrödinger wave equation and mention the significance of the 

terms associated with the equation. 
3 

   

 Schrödinger को तरंग समीकरण ले नहुोस् र समीकरणसगँ स बि धत terms ह को मह व उ लखे 
गनहुोस् ।

 

(b) What is dual behaviour of the matter? Write down de-Broglie’s equation related 
to this behaviour. 

2+2 

   

 पदाथको दोहोरो यवहार भनेको के हो ? de-Broglie को यस यवहारसगँ स बि धत समीकरण ले नहुोस् ।  

(c) Discuss the shape of ClF3. 2 

 ClF3   

 ClF3 को आकार चचा गनहुोस् ।  
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(d) Define lattice energy. 2 

   

 Lattice energy प रभािषत गनहुोस् ।  

   

4.  (a) Draw the Born-Haber cycle for sodium chloride. 3 

   

 NaCl को लािग Born-Haber च  बनाउनहुोस् ।  

(b) Explain the spin quantum number. 2 

   

 ि पन वा टम सं या या या गनहुोस् ।  

(c) Draw 3s and 2p orbitals. 1+1 

 3s 2p   

 3s र 2p orbital ह को िच  बनाउनहुोस् ।  

(d) Write two limitations of Bohr theory. 2 

   

 Bohr को िस ा तको सीमाह  ले नहुोस् ।  

(e) He is monoatomic molecule. Justify. 2 

 —   

 He एउटा मोनोआटोिमक अण ुहो – याय गनहुोस् ।  

   

 SECTION-B /   

 ORGANIC CHEMISTRY /   

 GROUP-A /   

5. Answer any three questions from the following: 1×3 = 3 

   

 िन निलिखत कुनै तीन ह को उ र ले नहुोस् :  

(a) Which of the following is not chiral? 

(i) 2,3-Dibromopentane (ii) 3-Bromopentane  

(iii) 2-Hydroxy propanoic acid (iv) 2-Butanol 

 

 chiral

(i) 2,3-  (ii) 3-   

(iii) 2-  (iv) 2-  
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 तलका म ये कुन chiral हदनै — 

(i) 2,3-Dibromopentane (ii) 3-Bromopentane  

(iii) 2-Hydroxy propanoic acid (iv) 2-Butanol

 

(b) Which of the following compound is more acidic? 

(i) CH3 – CH3  (ii) CH2 = CH2  

(iii) HC ≡ CH  (iv) CH3 – C ≡ C – CH3 

 

 

(i) CH3 – CH3  (ii) CH2 = CH2  

(iii) HC ≡ CH  (iv) CH3 – C ≡ C – CH3 

 

 तलका म ये कुन बढी अ लीय ह छ ? 

(i) CH3 – CH3  (ii) CH2 = CH2  

(iii) HC ≡ CH  (iv) CH3 – C ≡ C – CH3

 

(c) Which one of the following will give acetone on ozonolysis? 

(i) Propene   (ii) 2-Butene  

(iii) 1-Butene    (iv) 2-Methyl 1-propane 

 

 

(i)   (ii) 2-   

(iii) 1-   (iv) 2- 1-  

 

 तलका म ये कसले ozonolysis मा acetone िद छ ? 
(i) Propene  (ii) 2-Butene  

(iii) 1-Butene  (iv) 2-Methyl 1-propane

 

(d) Which one of the following compounds has maximum enol content? 

तलका म ये कुन यौिगकको सबै भ दा अिधकतम enol content छ ? 

(i)   (ii)  

  

(iii)   (iv)  
 

 

(e) Which of the following compound is most basic in nature? 

(i) CH3 – NH2  (ii) F – CH2 – NH2  

(iii) O2N – CH2 – 2HN  (iv) CH3 – CH2 – 2HN  

 

 

(i) CH3 – NH2  (ii) F – CH2 – NH2  

(iii) O2N – CH2 – 2HN  (iv) CH3 – CH2 – 2HN  

 

 तलका म ये कुन सबै भ दा अिधकतम ारीय ह छ ? 
(i) CH3 – NH2  (ii) F – CH2 – NH2  

(iii) O2N – CH2 – 2HN  (iv) CH3 – CH2 – 2HN

 

O O O 

H 

O O O 

H 
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 GROUP-B /  

6. Answer any one question from the following: 5×1 = 5 

   

 िन निलिखत कुनै एउटा को उ र ले नहुोस् :  

(a) (i) Can a molecule with no chiral center exhibits stereoisomerism? Justify your 
answer with an example. 

2 

 

 

 

  Chiral के  नभएको अणलेु isomerism दशन गन स छ ? एउटा उदाहरणको साथ 
उ रको याय गनहुोस् ।

 

 (ii) Why hyperconjugation is called “no bond resonance”? Explain with example. 2 

 No-bond   

  Hyperconjugation लाई िकन ‘no bond resonance’ भिन छ ? उदाहरण िदएर या या 
गनहुोस् ।

 

 (iii) What is Hückel’s rule of aromaticity? 1 

   

  Hückel को aromaticity िनयम के हो ?  

(b) (i) Which one of the following compounds is most basic and why? 

  CH3 – NH2  ,   CH3 –NH – CH3 

2 

 

CH3 – NH2  ,   CH3 –NH – CH3 
 

  िन निलिखत यौिगकह  म ये कुन सब ैभ दा अिधकतम ारीय ह छ अिन िकन ? 

   CH3 – NH2  ,   CH3 –NH – CH3

 

 (ii) Draw the energy profile diagram for the conformational analysis of n-Butane. 
Also draw the possible conformers of n-butane. 

3 

 n-
 

 

  n-Butane को संरचना मक िव ेषणको िनि त ऊजा ोफाइल रेखािच  कोनहुोस् ।  

    

 GROUP-C /   

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

   

 िन निलिखत एउटा को उ र ले नहुोस् :  

(a) (i) Why benzene is more stable, than its saturated analogue cyclohexane? 2 

   

  िकन बिे जन यसको संतृ  एनालग (saturated analogue) cyclohexane भ दा बढी ि थर 
ह छ ?
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 (ii) Define homolytic bond cleavage. Explain the product formation mechanism 
using Br2 with methane in presence of sunlight.  

3 

 

 

 

  Homolytic bond cleavage प रभािषत गनहुोस् । सूयको काशको उपि थितमा िमथेन सगँ 
Br2 योग ग र उ पादन िनमाण संय को या या गनहुोस् ।

 

 (iii) Straight chain alkanes have higher boiling point than branched alkanes. 
Explain. 

2 

   

  Straight chain alkane  ह को branched chain alkane भ दा बेसी उ लने िब द ुह छ 
— या या गनहुोस् ।

 

 (iv) 2-Methyl but-2-ene reacts with 4Br to yield 2-bromo-2 methyl butane. 
Justify. 

2 

 2- 2- 2- 2-
 

 

  2-Methyl but-2-ene ले 4Br िसत िति या गररे 2-bromo-2 methyl butane  उ पादन 
गछ — या या गनहुोस् ।

 

 (v) Identify aromatic, non-aromatic and anti-aromatic compounds. 

 Aromatic, non-aromatic अिन anti-aromatic यौिगकह  पिहचान गनुहोस् ।  

 

  , , , 

 

1 

(b) (i) Dehydration of the given alcohol produces two possible alkene as products, 
of which one is major and other is minor. How could you justify the product 
distribution? 

 िदइएको alcohol को िनजलीकरणले दईु स भािवत alkene ह  उ पादन गछ जस म य ेएउटा 
major अिन अक  minor ह छ । तपाई कसरी उ पादन िवतरण औिच य गन ुह छ ? 

  (B)(A)OHCHCCH H
23

3

3

CH
|

CH
|




 

 

3 

 (ii) Discuss the stability of the following: 

 िन नको ि थरताबार ेचचा गनहुोस ्। 

  23 HCCH


 ,                          ,  

 

2 

Major Minor 

⊕ 

CH2 

CH2 
⊕ 
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 (iii) An alkene (A) on ozonolysis gives mixture of 1 mole formaldehyde and 

1 mole of acetone. Write down the structure of A. What happens when A 
react with alcoholic KMnO4? 

3 

 (A) 1 1
“A” structure

“A” KMnO4  

 

  एउटा alkene (A) ओजोनोिलिससमा एक मोल formaldehyde अिन एक मोल acetone  
िद छ । A  को संरचना ले नहुोस् । A  को alcoholic KMnO4 िसत िति या गदा के ह छ ?

 

 (iv) Carry out the following transformation. 

 िन न पा तरणह  पूरा गनहुोस् । 

 (I) ?CHCHCHCH
4

22

NaBH

OH,Hg(OAc)
223    

 (II) ?CHCCCH
2

4

Hquinoline

BaSO/Pd
33    

1×2 = 2 

 
——×—— 

 

 


