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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 1st Semester Examination, 2023 

DSC1/2/3-P1-PHYSICS 

MECHANICS 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

 GROUP-A / / समूह-क  

1. Answer any five questions from the following: 

तलका कुनै पाँच  ह को उ र िदनहुोस् : 

1×5 = 5 

(a) Write the dimension of Gravitational Constant ‘G’. 1 
 ‘G’-   

 Gravitational Constant ‘G’ को dimension बताउनहुोस ्।  

(b) Define ‘Inertial frame of reference’. 1 
   

 Inertial frame of reference  को प रभाषा िदनहुोस् ।  

  (c) Write the degree and order of the following differential equation. 
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 तलिदइएका differential equation को degree  अिन order  ले नहुोस ्। 
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(d) What is the limiting value of Poisson’s ratio? 1 
   

 Poisson’s ratio को limiting value के हो ?  

 (e) What do you mean by ‘Damped Vibration’? 1 
   

 Damped Vibration भ नाले के बिुझ छ ?  

 (f) Write the dimension of Young’s modulus of elasticity. 1 
   

 Young’s modulus को dimension ले नहुोस ।  
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(g) What do you mean by Geosynchronous orbit? 1 
   

 Geosynchronous orbit  भ नाले के बिुझ छ ?  

(h) State the law of conservation of energy. 1 
   

 उजाको संर णको िनयम बताउनुहोस् ।  

   

 GROUP-B / / समूह-ख  

 Answer any three questions from the following 

तलका कुनै तीन ह को उ र ले नुहोस ् 

5×3 = 15 

2.  (a) What do you mean by conservative force? Give examples. 2 
   

 Conservative force भ नाले के बिुझ छ  उदाहरण िदनहुोस् ।  

(b) Determine the work done in stretching a wire. 3 
   

 एउटा तारलाई त काउदा ग रने कायको माप िलनहुोस् ।  

   
3.  (a) Three vectors 

 kjiA ˆˆ2ˆ3 


 

 kjiB ˆ2ˆˆ 


  and 

 kjiC ˆˆ4ˆ3 


 
Find the value of ‘λ’ for which these vectors are co-planar. 

2 

 kjiA ˆˆ2ˆ3 


, kjiB ˆ2ˆˆ 


 kjiC ˆˆ4ˆ3 


‘λ’  

 

 तीन दिैशक राशीह   

 kjiA ˆˆ2ˆ3 


 

 kjiB ˆ2ˆˆ 


अिन 

 kjiC ˆˆ4ˆ3 


 छन् । 
यी तीन राशीह  co-planar हनको लािग λ को मान खो नहुोस् । 

 

(b) Prove that:     B
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  ह छ भनी माण गनहुोस् ।

 

    

4.   Solve the differential equation 02)( 22  dyxydxyx . 5 

 

 02)( 22  dyxydxyx  

 

 िदइएको differential समीकरणको समाधान खो नहुोस ्। 

  02)( 22  xydydxyx  
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5.  (a) State Kepler’s laws of planetary motion. 3 

   

 हह को गितको िनि त Kepler को िनयम बताउनहुोस् ।  

(b) If the distance between the sun and the earth is reduced to half of their present 
distance, then how many days will be there in a year? 

2 

 1   

 यिद सूय अिन पृ वीमाझको दूरी घटाएर वतमान दूरीको आधा बनाए एक वषमा कित िदन हनेछ ?  

   
6.  (a) Write down the postulates of Einstein’s special theory of relativity. 2 

   

 Special theory of relativity मा Einstein को मनाईह  ले नहुोस ्।  

(b) Write down Lorentz transformation equation for a particle in S  frame moving 
w.r. to S-frame. 

3 

 S S   

 एउटा S-frame को तुलनामा S  frame मा कुिदरहेको एउटा कणकोलािग Lorentz transformation 

को समीकरण ले नहुोस ्।
 

  

 GROUP-C / / समूह-ग  

 Answer any two questions from the following 

तलका कुनै दईु ह को उ र िदनुहोस् 

10×2 = 20 

7.  (a) Define Central force with examples. 2 
   

 उदाहरण सिहत Central force को प रभाषा िदनुहोस् ।  

(b) Show that areal velocity remains constant under central force field. 4 
   

 Central force field  मा areal velocity समान ह छ भनी दखेाउनहुोस ्।  

(c) What is “Geostationary Satellite”? Write its applications. 2 
   

 Geostationary Satellite के हो ? यसको उपयोग बताउनहुोस् ।  

(d) Write the applications of GPS system. 2 
 GPS   

 GPS को उपयोग बताउनहुोस् ।  

   

8.  (a) Prove that, the torsional couple per unit twist for a wire is lR 24 , where the 
symbols have their usual meaning. 

5 

 = lR 24
 

 

 एउटा तारको येक twist को लािग torsional couple  को मान lR 24 ह छ भनी माण    

गनहुोस् । जहा ँसंकेतह को सामा य अथ ला छ ।
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(b) Show that for a homogeneous elastic medium 
 )21(3  KY , where symbols have their usual meaning. 

4 

 )21(3  KY ,

 

 

 एउटा सजातीय elastic मा यममा )21(3  KY  ह छ भनी माण गनहुोस,् जहा ँ संकेतह को 
सामा य अथ ह छ ।

 

(c) Define rigidity modulus. 1 
   

 Rigidity modulus को प रभाषा िदनहुोस् ।  

   
9.  (a) Explain briefly ‘Length Contraction’. 3 

   

 ‘Length Contraction’ को संि मा वणन गनहुोस ।  

  (b) “Steel no more elastic than rubber”. — Justify. 2 
 —   

 “Rubber भ दा Steel यादा elastic ह छ” सफाई िदनहुोस ्।  

(c) Establish the differential equation of simple harmonic motion and find its solution. 2+3 
   

 एउटा ‘simple harmonic motion’ को समीकरणको रचना गद यसको समाधान खो नहुोस् ।  

   
10.(a) Solve the following differential equation. 

   022  yyy  

given, 0)0( y ,  1)0( y . 

5 

 

    022  yyy

0)0( y ,  1)0( y . 

 

 तलका समीकरणको समाधान गनहुोस् । 
  022  yyy  
िदइएको छ, 0)0( y ,  1)0( y .

 

(b) Prove the law of conservation of linear momentum from Newton’s 3rd law of 
motion. 

3 

   

 Newton को गितको ते ो िनयम दे रव linear momentum को संर णको िनयम खो नहुोस् ।  

(c) Show that kjiA ˆˆ2ˆ 


 and  

 kjiB ˆ2ˆ4ˆ2 


 

are parallel to each other. 

2 

 kjiA ˆˆ2ˆ 


 kjiB ˆ2ˆ4ˆ2 


  

 kjiA ˆˆ2ˆ 


 अिन kjiB ˆ2ˆ4ˆ2 


 एकाकाको समाना तर ह छ भनी दखेाउनहुोस ्।  

 ——×——  
 


