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

UPHYMIN10001-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: 1×5 = 5 

   

 तलका कुनै पाँच ÿĳहłको उ°र िदनहुोस् :  

(a) What do you mean by homogeneous differential equation? 1 

   

 Homogeneous differential समीकरण भÆनाले के बिुझÆछ ?  

(b) What is elastic limit? 1 

   

 Elastic limit के हो ?  

(c) Is stress a vector quantity? Justify your answer. 1 

   

 के stress एउटा दिैशक रािश हो ? तपाईको उ°रको सफाई िदनहुोस् ।  

(d) Write down the relation between angular momentum and torque. 1 

   

 Angular momentum अिन torque माझको सÌबÆध ले´नुहोस् ।  

(e) What is damped oscillation? 1 

   

 Damped oscillation भÆनाले के बुिझÆछ ?  

(f) What is centre of mass? 1 

   

 Centre of mass के हो ?  

(g) What is the condition for three vectors to be coplanar? 1 

   

 दिैशक रािशहł, Coplanar हòनको िनिÌत शतªहł के के छन् ?  
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(h) State Hooke’s law. 1 

   

 Hooke को िनयम ले´नहुोस् ।  

   

 GROUP-B / / समूह-ख  

 Answer any three questions from the following  5×3 = 15 

   

 तलका कुनै तीन ÿĳहłको उ°र िदनुहोस ्  

2.  (a) Find the value of p so that kjpiA ˆˆˆ 


 and kjiB ˆ2ˆ2ˆ3 


 are perpendicular. 2 

 p kjpiA ˆˆˆ 


kjiB ˆ2ˆ2ˆ3 


  

 दईु दिैशक राशीहł øमश kjpiA ˆˆˆ 


 अिन kjiB ˆ2ˆ2ˆ3 


 एकाªकामा खड़ा हòदँा  p को मान 
खोºनहुोस् । 

 

(b) If BA


,  and C


 are three vectors then show that 

 )()()( BACACBCBA


  

3 

 BA


, , C


)()()( BACACBCBA


   

 यिद BA


,  अिन C


 तीन दिैशक राशीहł भए, दखेाउनहुोस् : 

 )()()( BACACBCBA


  

 

   

3.  (a) Write down the equation of motion of a simple harmonic oscillator with mass ‘m’ 
and force constant ‘k’. 

2 

 m k   

 एउटा þÓयमान ‘m’ अिन force constant ‘k’ भएको simple harmonic oscillator को गितको 
समीकरण ले´नहुोस् । 

 

(b) Find out the expressions of kinetic energy and potential energy of the same 
system. 

3 

   

 Âयस ÿबÆधको िÖथर उजाª अिन गित उजाªको समीकरण खोºनहुोस् ।  

   

4. Obtain the relation between Young’s modulus, Bulk modulus and Poisson’s ratio. 5 

   

 Young’s modulus, Bulk modulus अिन Poisson’s ratio माझको सÌबÆध खोºनहुोस् ।  

   

5. Solve the following differential equation: 

 

तल िदइएका differential equation को समाधान खोºनहुोस् । 

 dydxdydxyx  )()2(  

5 
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6.  (a) State the Newton’s 2nd law of motion. Show that it leads to the conservation of 
linear momentum. 

1+2 

   

 Newton को गितको दोąो िनयम बताउनहुोस् । यस िनयमले linear momentum को संर±णितर 
धकेÐछ  भनी देखाउनहुोस् । 

 

(b) Show that for a conservative system, work done is independent of the path of the 
motion. 

2 

   

 एउटा संरि±त ÿबÆधको िनिÌत गåरएको कायª यसको गितको बाटोको ÖवतÆý हòÆछ भनी देखाउनहुोस् ।  

  

 GROUP-C / / समूह-ग  

 Answer any two of the following questions 10×2 = 20 

   

 तलका कुनै दुई  ÿĳहłको उ°र िदनुहोस्  

7.  (a) Define axial and polar vectors. 2 

   

 Axial अिन polar vector हłको पåरभाषा िदनहुोस् ।  

(b) Find the value of “a” such that the vectors kjikji ˆ3ˆ2ˆ,ˆˆˆ2   and 

kjai ˆ5ˆˆ3   are coplanar. 

4 

 a kjikji ˆ3ˆ2ˆ,ˆˆˆ2  kjai ˆ5ˆˆ3 
 

 

 दिैशक राशीहł øमश kjikji ˆ3ˆ2ˆ,ˆˆˆ2   अिन kjai ˆ5ˆˆ3   coplanar हòदँा “a” को मान 
खोºनहुोस ्। 

 

(c) Prove that 0)()()(  BACACBCBA


. 4 

 0)()()(  BACACBCBA


  

 ÿमाण गनुªहोस् : 0)()()(  BACACBCBA


  

   
8.  (a) Solve the differential equation: 

 

िदइएको समीकरणको समाधान खोºनहुोस् : 

 0158
2

2

 y
dx

dy

dx

yd
 

5 

   
(b) What does it mean by moment of inertia of an object? A rotating object is moving 

with an angular velocity ‘w’. If the moment of inertia is doubled, obtained the 
kinetic energy with respect to the initial condition. 

2+3 

 w
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 एउटा वÖतुको moment of inertia भÆनाले के बिुझÆछ ? एउटा घÌुदगैरकेो वÖतुको कोणीय वेगको 
मान ‘w’ छ । यिद Âयस वÖतुको moment of inertia दगुणा भए, Âयसको पिहलेको तुलनामा गित 
शिĉको मान खोºनहुोस् । 

 

   

9.  (a) Write down the expression for differential equation of motion of a particle under 
damped oscillation and solve it for all possible types of damping. 

2+6 

 

 
 

 Damped oscillation एउटा कणको गितको differential समीकरण लेखेर Âयसलाई सबै ÿकारको 
सÌभवत damping को अवÖथामा समाधान खोºनहुोस् । 

 

(b) Prove that Poisson’s ratio value lies between –1 and 2
1 .  2 

  –1  2
1   

 Poisson को अनपुातको मान –1 अिन 2
1  को बीचमा हòÆछ भनी ÿमाण गनुªहोस् ।  

   

10.(a) Define rigidity modulus and axial modulus. 1+1 

   

 Rigidity modulus अिन axial modulus को पåरभाषा िदनहुोस् ।  

(b) A wire 2 m long and 2 mm in diameter, when stretched by a weight of 8 kg has its 
length increased by 0.24 mm. Find the Young’s modulus of the material of the 
wire. 

3 

 2 : 2 8 kg 0.24
 

 

 एउटा 2 m लामो अिन 2 mm Óयास भएको तारलाई 8 kg को वजनले 0.24 mm ल ेतÆकाउछँ । Âयस 
तारको पदाथªको Young’s modulus खोºनहुोस् । 

 

(c) Show that when a cylinder is twisted, the torsional couple per unit angular twist is 

l

rn

2

4
, where symbols have their usual significance. 

5 

 
=

l

rn

2

4

 

 

 एउटा िसिलÁडरलाई मोडदा, Âयसको ÿÂयेक कोण बराबरको मोड़ाईमा torsional couple को मान 

l

rn

2

4
 हòÆछ भनी देखाउनहुोस् । जहा ँसंकेतहłको सामाÆय अथª हòÆछ । 

 

 
——×—— 

 

 


