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Candidates are required to give their answers in their own words as far as practicable. 
 

দিϠণ ϕাоѸ সংখҝাვিল পূণ κমান িনেদκশক  
পরীϠাথλেদর যথাসјব িনেজর ভাষায় উЫর িদেত বলা হেব। 

 
Section – I   

 
1) Answer any five questions:                   2×5=10 

έয έকান পাচঁΜট ϕেѨর উЫর দাওঃ 
 

a) What is generalized velocity? Relate it with generalized momentum.  

‘­Se¡­lm¡CSX ­hN' hm­a ¢L h¤T ? Cq¡l p¢qa '­Se¡­lm¡CSX il­hN" Hl pÇfLÑ ¢L ?  

b) What do you mean by ‘gyro radius’ and ‘gyro frequency’ for charged particle motion in 
applied magnetic field?  

h¡¢qÉL Q¥ðL ­r­œ B¢qa LZ¡l N¢al ­r­œ "S¡C­l¡ hÉ¡p¡ÜÑ" J "S¡C­l¡ LÇf¡wL" hm­a ¢L h¤T ?  

c) What is Hamiltonian? Write down the relation of it with Lagrangian of an N particles 
system.  

qÉ¡¢j­ÒV¡¢eu¡e ¢L? HL¢V N LZ¡ pÇfæ hÉ¡hÙÛ¡l ­r­œ qÉ¡¢j­ÒV¡¢eu¡e J m¡Nl¡¢”u¡e Hl j­dÉ pÇfLÑ¢V 
¢mM z   

d) What are normal coordinates in small oscillation?    

r¥â LÇf­el ­r­œ ejÑÉ¡m ÙÛ¡e¡wL ¢L ?  

  

e) What is meant by velocity dependent potential? Where do we come across such a potential? 



N¢a¢eÑil ¢hih hm­a ¢L ­h¡T ? ­L¡e ­r­œ HC dl­el ¢hih ­cM¡ k¡u? 
 
f) Show that kinetic energy remains constant when a charge particle moves in uniform 

magnetic field. 

­cM¡J ­k p¤¤pj ­Q±ðL­r­œ N¢an£m ­L¡­e¡ B¢qa Le¡l N¢an¢š² dË¥hL b¡­Lz 

g) Differentiate between the ideal fluid and real fluid. 

BcÑn alm J h¡Ù¹h al­ml j­dÉ ag¡v ¢mMz 

 
h) What do you mean by ‘Cyclic or ignorable’ coordinate? Give one example of it?   

Qœ²£u ÙÛ¡e¡wL ¢L ? Cq¡l HL¢V Ec¡qlZ c¡J z  
 

Section – II   
 
Answer any four questions:                    5×4=20 

2) Find Lagrangian for the motion of a particle under central force. Also obtain the equation 
of motion of that particle under central force from Lagrange’s equation of motion. What are 
the advantages of Lagrangian dynamics over Newtonian mechanics?        2+2+1  

­L¾cÊ£e h­ml Ad£­e LZ¡l N¢al ­r­œ m¡Nl¡¢”u¡e ¢eZÑu Ll z ­L¾cÊ£e h­ml Ad£­e LZ¡l HC N¢al 
­r­œ m¡Nl¡¢”u¡e pj£Lle hÉhq¡l L­l N¢al pj£LlZ ¢eZÑu Llz ¢eE­V¡¢eu N¢a¢hcÉ¡ A­fr¡ m¡Nl¡¢”u¡e 
N¢a¢hcÉ¡l ¢h­no p¤¤¢hd¡ ¢L ¢L ?   
 

3) What will be the nature of charged particle motion under crossed electromagnetic fields? 
A positron of kinetic energy 200 eV is projected at an angle 30° with respect to the direction 
of uniform field of induction B =  10ିଶ tesla; calculate the radius of the spiral path?         
           3+2 

œ²nX a¢sµQ¥ðL£u ­r­œ B¢qa LZ¡l N¢al fËL«¢a ¢L q­h ? p¤¤oj ­Q±ðL B­hn B =  10ିଶ tesla 
Hl p¢qa  30° ­L¡­Z 200 eV N¢an¢š² pÇfæ HL¢V f¢SVÊe­L Ry¥­s ­cJu¡ q­m Cq¡l p¢fÑm f­bl 
hÉ¡p¡ÜÑÉ ¢eZÑu Ll z  
 

4) (i) What are the characteristics of ideal fluid? (ii) Write the general form of Navier-Stokes 
equation and state one application of it.                                                                                2+2+1 



(i) BcÑn al­ml °h¢nøÉ…¢m ¢L ¢L ? (ii) ­e¢iu¡l-­ØV¡Lp Hl pÇfÑL¢V ¢mM Hhw Hl HL¢V hÉhq¡l 
E­õÉM Llz 
 

5) Show that if a given coordinate is cyclic in Lagrangian, it will also be cyclic in Hamiltonian. 

­cM¡J ­k ­L¡e ÙÛ¡e¡wL m¡Nl¡¢”u¡­e Qœ²£u q­m ­p¢V qÉ¡¢j­ÒV¡¢eu¡e HJ Qœ²£u q­hz 
  
6) Explain how a charged particle in an external magnetic field undergoes circular motion. 

­cM¡J ¢Li¡­h B¢qa Le¡ ­Q±ðL­r­œ hªšN¢a­a Nje L­lz 
 

7) What is Reynolds’s number in fluid dynamics? Give the significance of it. What is ideal 
fluid?                   2+2+1  

fËh¡q£ hm¢hcÉ¡u ­lZô pwMÉ¡ ¢L ? Cq¡l a¡vfkÑ ¢L ? BcnÑ fËh¡q£ hm­a ¢L h¤T ?  
 

Section – III   
 
Answer any one question:                             10×1=10 

8) a) What do you mean by Legendre dual transformation? Establish Hamilton’s canonical 
equation by using this dual transformation. Why they are called ‘Canonical’?      2+3+1 

¢m­Sä¡­ll X¥u¡m l¦f¡¿¹l hm­a ¢L h¤T ? HC l¦f¡¿¹l hÉhq¡l L­l qÉ¡¢jÒV­el LÉ­e¡¢eLÉ¡m pj£LlZ 
¢eZÑu Ll z HC pj£Lle c¤¢V ­L LÉ¡­e¡¢eLÉ¡m hm¡ qu ­Le ?  
 

b) What is ‘Constrained motion’? Classify it. What will be the degree of freedom for the 
oscillation of a simple pendulum?                 2+1+1 

"Le­ØVÊ™ N¢a" hm­a ¢L h¤T ? Cq¡l ­nËZ£ ¢hi¡N c¡J z HL¢V plm ­c¡m­Ll N¢al ­r­œ Cq¡l 
ü¡d£Za¡l j¡œ¡ La q­h ?  

 
9) Write down the postulates of relativity. Derive the Lorentz transformation equations.      2+8 

¢h­no B­f¢rLa¡h¡­cl ü£L¡kÑ…¢m ¢hhªa Llz m­l­¾Sl l©f¡¿¹l pÇfLÑ…¢m fË¢aù¡ Llz 


