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UNIVERSITY OF NORTH BENGAL 
B.Sc. Minor 1st Semester Examination, 2023  

UCHEMIN10001-CHEMISTRY 

INTRODUCTORY CHEMISTRY 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks.

 GROUP-A /   

1. Answer any five questions from the following: 

िनÌनिलिखत कुनै पाँच ÿĳहłको उ°र ले´नहुोस ्: 

2×5 = 10 

(a) Write down the differences between orbit and orbital.  

   

 Orbit अिन orbital बीच के िभÆनता हòÆछ ?  

(b) What is Zeeman effect?  

   

 Zeeman ÿभाव के हो ?  

(c) Which is more acidic and why? 
Acetylene  and  ethylene. 

 

   

 Acetylene अिन ethylene बीच कुन बढी अÌलीय हòÆछ ?  

(d) Mention the differences between homolytic and heterolytic bond cleavage.  

   

 Homolytic अिन heterolytic bond cleavage बीचको िभÆनताहł उÐलेख गनुªहोस् ।  

(e) Calculate the total kinetic energy of 2 gm CO2 gas at 27°C temperature.  

 27°C 2 CO2   

 27°C मा 2 úाम CO2 µयासको कुल गितज ऊजाª गणना गनुªहोस ्।  

(f) Draw the shapes of all d orbitals.  

 d   

 सबै d क±ाको आकारहł बनाउनहुोस् ।  

(g) Show that Boyle temperature RbaTB   for a Van der Waal’s gas.  

 RbaTB    

 Van der Waal को µयासको लािग Boyle को तापमान RbaTB   हòÆछ भनेर दखेाउनहुोस् ।  
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(h) Arrange the following carbanions in decreasing order of their stability with explanation. 

 

िनÌनिलिखत carbanions हłलाई Óया´या सिहत ितनीहłको िÖथरताको घट्दो øममा िमलाउनहुोस् । 

 R3C ,   R2CH ,   RCH2 ,   CH3 

 

   

 GROUP-B /   

2. Answer any four questions from the following:  

िनÌनिलिखत कुनै चार ÿĳहłको उ°र ले´नहुोस ्: 

5×4 = 20 

(a) (i) What is mean free path? Discuss the effect of temperature on it. 

 mean free path  

 Mean free path भनेको के हो ? यसमािथ तापøमको ÿभावबारे चचाª गनुªहोस् । 

1+2 

 (ii) What is law of corresponding states? 

 Law of corresponding states  
 Corresponding states को कानून के हो ? 

2 

(b) (i) Write down the limitations of Bohr’s theory. 

  
 Bohr को िसद् धाÆतका सीिमतताहł ले´नहुोस् । 

3 

 (ii) An electron is present in 4f orbital. Give the possible values for its four 
quantum numbers. 

 4f  
 एउटा इल³ेůोन 4f orbital मा छ भने Âयसको चार ³वाÆटम सं´याहłको लािग सÌभािवत 

मानहł िदनहुोस् । 

2 

(c) (i) Arrange the following in increasing order of acidity. 

 

  , , , 

 

 
 Give reason in support of your answer. 

 
 

 

  , , , 

 

 

1+2 

  िनÌनिलिखत यौिगकहł एिसिडटीको बढ् दो øममा रा´नहुोस् । 

 

 

 

 तपाइको उ°रको समथªनमा कारण िदनहुोस् । 
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 (ii) Benzyl carbocation is more stable than ethyl carbocation. Explain. 

   
 Benzyl carbocation, ethyl carbocation भÆदा धरे ैिÖथर हòÆछ – Óया´या गनुªहोस् । 

2 

(d) (i) Define Markovnikov’s Rule and Peroxide Effect citing one example in each 
case. 

 Markovnikov’s Rule Peroxide Effect
 

 एउटा उदाहरणिसत Markovnikov को िनयम अिन Peroxide असर पåरभािषत गनुªहोस् । 

4 

 (ii) Complete the following reaction. 

  

 िनÌन ÿितिøया पूणª गनुªहोस् । 

  
42

4

SOH

HgSOOHCHHC 2    

1 

(e) (i) Write down the Schrödinger wave equation in cartesian coordinates and 
mention the significance of the terms involved in it. 

 Schrödinger wave equation cartesian co-ordinates
Equation term  

 काट¥िसयन (cartesian) िनद¥शांकमा Schrödinger को समीकरण ले´नहुोस् र यसमा समावेश 
गåरएको terms हłको महßव उÐलेख गनुªहोस् । 

1+2 

 (ii) State and explain Pauli’s exclusion principle. 

  

 Pauli को बिहÕकार िसद् धाÆत ले´नहुोस् र Óया´या गनुªहोस् । 

2 

(f) (i) Write down the postulates of Kinetic theory of gases. 

 Postulate  
 µयासको गितज (Kinetic) िसद् धाÆतको postulates हł ले́ नहुोस् । 

2 

 (ii) Derive the kinetic gas equation 2

3
1 mNCPV  . 

 Kinetic gas equation 2

3
1 mNCPV   

 गितज µयास समीकरण (Kinetic gas equation) 2

3
1 mNCPV   िनकाÐनहुोस् । 

3 

   

 GROUP-C /   

3. Answer any one question from the following: 

िनÌनिलिखत कुनै एउटा ÿĳको उ°र ले´नहुोस ्: 

10×1 = 10 

(a) (i) An excited electron of hydrogen atom drops from the fourth to second energy 
level. Calculate the wavelength of the spectral line formed. 

  (Given: R = 1.097373 × 107 m–1) 

 
R = 1.097373 × 107 m–1  

 हाइűोजन एटमको उ°ेिजत इले³ůोन चौथो दिेख दोąो ऊजाª Öतरमा झछª  । बनाइएको वणªøम 
रखेाको तरगंद¶ैयª गणना गनुªहोस् । (िदएको R = 1.097373 × 107 m–1) 

3 
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 (ii) What is the significance of the negative sign in the expression of the energy 
of an electron in a hydrogen like atom or ion? 

 energy expression
 

 आयन वा हाइűोजन जÖता परमाणमुा इले³ůोनको ऊजाªको अिभÓयिĉमा negative िचÆहको 
महßव के हòÆछ ? 

2 

 (iii) Which of the following SN1 reactions would you expect to take place more 
rapidly and why? 

 SN1  

 िनÌन SN1 ÿितिøयाहł मÅये कुन धेर ैिछटो हòने अप±ेा गनुªहòÆछ अिन िकन ? 

 (I) HICOCH)(CHOHCHIC)(CH 333333   

 (II) HClCOCH)(CHOHCHClC)(CH 333333    

2 

 (iv) Derive TC, VC and PC from Van der-Waal’s Equation. 

 Van der-Waal’s Equation TC, VC PC  

 Van der-Waal को समीकरणबाट TC, VC अिन PC िनकाÐनहुोस् । 

3 

   

(b) (i) Derive the relation between CP and CV. 

 CP CV  

 CP र CV बीचको सÌबÆध िनकाÐनहुोस् । 

3 

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

 

 Aromatic, non-aromatic अिन anti-aromatic यौिगकहł पिहचान गनुªहोस् । 

 

  , , , 

 

2 

 (iii) What is Walden inversion? Explain with suitable example. 

 Walden inversion  

 Walden inversion के हो ? उदाहरण िदएर Óया´या गनुªहोस् । 

3 

 (iv) Explain the significance of Heisenberg’s Uncertainty principle with suitable 
example. 

 Heisenberg’s Uncertainty principle  

 उपयĉु उदाहरणिसत Heisenberg को Uncertainty िसद् धाÆतको महßव Óया´या गनुªहोस् । 

2 

 
——×—— 

 

 


