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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 4th Semester Examination, 2023 

DSC1/2/3-P4-CHEMISTRY 

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 (Physical) 

 SECTION-A / / िवभाग-क 

INORGANIC CHEMISTRY 

22 

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

   

 िन निलिखत कुनै दईुवटा ह को उ र िदनहुोस्    :  

  (a) Predict the complex with tetrahedral geometry.  

   

 तल िदएका जिटलह  म ये कसको टे ाहे ल यािमित ह छ ?  

 (i) 2
4 ]ClPt[  (ii) 2

43 ])Cu(NH[  (iii) 
4BF  (iv) 2

4]Ni(CN)[   

  (b) Magnetic moment of Copper in 2
43 ])Cu(NH[  is –  

 2
43 ])Cu(NH[ –  

 2
43 ])Cu(NH[  जिटलिभ  तामाको चु बक य ण कित ह छ –  

 (i) 1.57 B.M. (ii) 1.73 B.M. (iii) 2.83 B.M. (iv) 3.87 B.M.  

  (c) Which of the following elements does not occur among Lanthanoids series?  

   

 या थानाइड शृङ्खलाह मा िन न म य ेकुन त वह  पाइदँनै –  

 (i) Dy (ii) Md (iii) Yb (iv) Pm  

  (d) 2Fe  complex with strong field ligand having CFSE –  

 2Fe CFSE –  

 2Fe  जिटल जसको बिलयो िफ ड िलगा ड ह छ यसको CFSE ह छ –  

 (i) Dq12  (ii) Dq16  (iii) Dq4  (iv) Dq24   
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2.   Answer any two questions from the following: 5×2 = 10 

   

 िन निलिखत कुनै दईुवटा ह को उ र ले नहुोस् :  

  (a) (i) Most of the transition elements are paramagnetic —Why? 2 

 —   

  अिधकांश transition त वह  paramagnetic छन् – िकन ?  

 (ii) Draw the Latimer Diagram of Copper. 2 

   

  तामाको यािटमर रखेािच  बनाउनहुोस् ।  

 (iii) Write down the electronic configuration of 2Ni . 1 

 2Ni -   

  2Ni  को electronic configuration ले नहुोस् ।  

  (b) (i) How does Werner’s Co-ordination theory account for non-ionic nature of 
the complex CoCl3.3NH3 ? 

2 

 CoCl3.3NH3

 
 

  कसरी Werner’s Co-ordination िसद ्धा तले CoCl3.3NH3 जिटलको गरै आयिनक कृितलाई 
िहसाब गछ ? 

 

 (ii) What are the differences between perfect and imperfect complexes —
Explain with examples. 

3 

   

  पूण अिन अपूण जिटलह  म येको िभ नताह  के के हन्-उदाहरण सिहत या या गनहुोस् ।  

  (c) (i) What is Lanthanide contraction? 2 

   

  Lanthanide संकुचन भनेको के हो ?  

 (ii) Discuss the effect of Lanthanide contraction. 3 

   

  Lanthanide संकुचनको भावबारे चचा गनहुोस् ।  

   

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

   

 िन निलिखत कुनै एउटा को उ र ले नहुोस् :  

  (a) (i) How many geometric isomers are possible for ]Cl)[Co(NH 243 ? Discuss 

their optical activity. 

2+2 

 ]Cl)[Co(NH 243 -
 

 

  ]Cl)[Co(NH 243  को लािग कितवटा यािमतीय आइसोमरह  स भव छन् ? ितनीह को 
अि टकल गितिविध छलफल गनहुोस् । 
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 (ii) What are low and high spin complexes? 2 

   

  कम अिन उ च ि पन जिटलह  के हन् ?  

 (iii) Calculate CFSE for 7d  weak field and strong field octahedral complexes. 2+2 

 7d CFSE   

  7d कमजोर े  र बिलयो े  octahedral जिटलह को CFSE गणना गनहुोस् ।  

  (b) (i) What are the differences between Ambidentate and Bidentate ligand? 2 

 Ambidentate ligand bidentate ligand   

  Ambidentate ligand अिन bidentate ligand बीचको िभ नताह  ले नहुोस् ।  

 (ii) Write down the structural formula of EDTA. 1 

 EDTA   

  EDTA को सू को संरचना ले नहुोस् ।  

 (iii) What happened when H2S is passed through a solution of CuSO4 in 
presence of dil HCl? 

2 

 dil HCl CuSO4 H2S —
 

 

  dil HCl को उपि थितमा CuSO4 घोलबाट H2S पार गदा के ह छ ?  

 (iv) Discuss the spinel structure of Fe3O4. 2 

 Fe3O4   

  Fe3O4 को spinel संरचनाबार ेचचा गनहुोस् ।  

 (v) Which one has more 10 Dq value? 3 

 10 Dq   

  िन निलिखत म ये कसको 10 Dq मू य अिधक ह छ ?  

  (A)  3
63

3
63 ])[Rh(NH,])[Co(NH  

 (B)  3
342

4
342 ])O[Fe(C,])O[Fe(C  

 (C)  3
342

3
3 ])O[Cr(C,][Cr(CN)  

 

   

 SECTION-B / / िवभाग-ख 

PHYSICAL CHEMISTRY 

18 

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

   

 िन निलिखत कुनै तीन ह को उ र ले नहुोस ्:  

  (a) At what temperature surface tension of a liquid vanishes?  

   

 कुन ताप ममा तरल पदाथको सतह तनाव गायब ह छ ?  
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  (b) Under what conditions real gases obey ideal gas equation?  

   

 कुन अव थामा वा तिवक यासले आदश यास समीकरण पालन गदछ ?  

  (c) Give an example of zero order reaction.  

   

 शू य म िति याको एउटा उदाहरण िदनहुोस् ।  

  (d) What are the significances of Van der Waals’ constants?  

   

 यान डेर वा स ि थरह को मह वह  के के हन् ?  

(e) What is unit cell?  

   

 Unit cell भनेको के हो ?  

  

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

   

 िन निलिखत कुनै एउटा को उ र ले नहुोस ्:  

(a) (i) Draw the isotherms of CO2 at cTT  , cTT   and cTT  . 2 

 CO2 cTT  , cTT  cTT    

  cTT  , cTT  अिन cTT   ह मा CO2 को आइसोथमह  कोनहुोस् ।  

 (ii) Write down Van der Waals’ equation for 1 mole of a gas. How do you get 
an equation for n  mole of the gas from this equation? 

2 

 1 n
 

 

 1 मोल यासको लािग Van der Waals को समीकरण ले नहुोस् । यस समीकरणबाट n  
मोल यासको समीकरण कसरी ा  गन सिक छ ?

 

 (iii) Define mean free path. 1 

   

 Mean free path प रभािषत गनहुोस् ।  

(b) (i) Distinguish between order and molecularity of reaction. 2 

   

  िति याको म अिन आणिवकता बीचको भेदह  िनणय गनहुोस् ।  

 (ii) Deduce the expression for integrated rate equation of a second order 
reaction: A2  Products. 

3 

 A2
 

 

 दो ो म िति याको एक कृत दर समीकरणको अिभ यि  िनका नहुोस:् 

 A2  Product
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6.   Answer any one question from the following: 10×1 = 10 

   

 िन निलिखत कुनै एउटा को उ र ले नहुोस ्:  

(a) (i) Draw a labelled diagram of an Ostwald Viscometer and write down the 
working formula for determination of relative viscosity coefficient of a 
liquid. 

1+1 

 

 

 

  Ostwald Viscometer को लेबल ग रएको रखेािच  कोनहुोस् अिन तरल पदाथको सापे  
िचपिचपापन गणुांकको िनधारणको लािग काय सू  ले नहुोस् । 

 

 (ii) Mention different methods for the determination of order of reaction and 
discuss any one of them. 

1+2 

   

 िति याको म िनधारण गन िविभ न िविधह  उ लेख गनहुोस् र ती म य े कुन ै एकको 
बारमेा छलफल गनहुोस् ।

 

 (iii) For the reaction BA  , when the concentration of A  is doubled the rate 
of the reaction is increased by four times. What is the order of the 
reaction? 

3 

 BA  A
 

 

 कुनै एक िति या BA   को लािग, जब A  को concentration दो बर ह छ, 
िति याको दर चार गुणाले बढ्छ भने िति याको म िनधारण गनहुोस् ।

 

 (iv) Draw planes with Miller indices (100), (110) and (111). 2 

 (100), (110)  (111)   

 (100), (110) अिन (111) िमलर सूचकांक भएको सतह बनाउनहुोस् ।  

  

(b) Write short notes on the following (any four): 2 2
1 ×4 = 10 

   

 िन निलिखत म ये कुनै चारको छोटो नोट ले नहुोस ्:  

 (i) Maxwell’s distribution of molecular velocities  

   

 मै सवेलको आणिवक वेगको िवतरण  

 (ii) Bragg’s equation  

 Bragg   

 Bragg को समीकरण  
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 (iii) Arrhenius equation  

   

 Arrhenius को समीकरण  

 (iv) Determination of surface tension by Stalagmometer  

   

 Stalagmometer ारा सतह तनावको िनधारण  

 (v) Bravais lattices for seven crystal systems  

   

 सातवटा ि टल णालीह को Bravais जाली   

 (vi) Transition state theory versus Collision theory.  

   

 Transition state िसद ्धा त बनाम collision िसद ्धा त ।  

 
——×——

 

 


