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Seat  
No. 

 
Set P 

 

B.Sc.(Semester - V) (New) (CBCS) Examination Oct/Nov-2019 
Physics (Special Paper - XI) 
CLASSICAL MECHANICS 

 

Day & Date: Thursday, 10-10-2019  Max. Marks: 70 
Time: 11:30 AM To 02:00 PM  
 

Instructions: 1) All questions are compulsory. 
                       2) Figures to the right indicate full marks. 
                       3) Use of log table or calculator is allowed. 
                       4) Neat diagrams must be drawn wherever necessary. 
   

Q.1  Fill in the blanks by choosing correct alternatives given below. 14 
 1) The Lagrangian function ‘L’ is expressed as ______.  
 a) L =  TV  b) L =  T +  V   
 c) L =  T/V  d) L =  T –  V   
      

 2) A frame of reference rotating with respect to a fixed frame is ______.  
 a) A non- inertial frame b) Located at a point  
 c) An inertial frame d) Located at infinity  
      

 3) The centrifugal acceleration has the maximum value at the ______.  
 a) South pole b) Line of Capricorn  
 c) North pole d) Equator  
      

 4) If the total torque acting on a particle is zero, then its ______.  
 a) Angular momentum is conserved  
 b) Linear momentum is conserved  
 c) Linear and angular momentum are conserved  
 d) Total energy is conserved  
      

 5) The angular momentum vector is given by ______.  
 a) L   =  P   × R      b) L   =  P   . R      

 c) L   =  R   × P     d) L   =  R   P      
      

 6) In case of projectile, in absence of air resistance, the nature of trajectory 
is _______. 

 

 a) Circular b) Parabolic  
 c) Elliptical d) Hyperbolic  
      

 7) The constraints on a bead of a uniformly rotating wire in a force free space 
is _______. 

 

 a) Rheonomous b) Scleronomous  
 c) holonomic d) nonholonomic  
      

 8) In a cyclone in southern hemisphere the wind whirls in the _____ direction.  
 a) Opposite b) Clockwise  
 c) Anti - clockwise d) In same  
      

 9) For a rigid body, the distance between any two of its constituents particles 
is ______. 

 

 a) Constant b) Zero  
 c) Unity d) Infinite  
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 10) In rotational motion of a rigid body, the directions of the angular 
momentum vector and the angular velocity vector are ______. 

 

 a) Antiparallel to each other b) Different  
 c) The same d) At right angle to each other  
      

 11) The brachistochrone problem show that, the transit time of a particle from 
a higher to a lower point under the influence of gravity is _____. 

 

 a) Moderate b) Maximum  
 c) Minimum d) Infinite  
    

 12) If the amplitude of oscillations remains the same then the motion is  
called ______. 

 

 a) Damped b) Overdamped  
 c) Undamped d) Critically damped  
      

 13) The toral energy of a system of coupled pendulums is ______.  
 a) Only kinetic  
 b) Kinetic energy is always half of potential energy  
 c) Partly kinetic and partly potential  
 d) Only potential  
      

 14) A rigid body moving freely in space has ______ degrees of freedom.  
 a) 4 b) 3  
 c) 6 d) 9  
      

Q.2 A) Answer the following questions. (Any Four) 08 
  1) State conservation theorem of angular momentum of a particle.  
  2) What are coupled oscillations?  
  3) State Euler’s theorem about the motion of a rigid body.  
  4) What do you mean by normal modes and normal co-ordinates?  
  5) Define holonomic and non holonomic constraints.  
     

 B) Write Notes (Any Two) 06 
  1) Symmetric and antisymmetric normal modes of oscillations  
  2) Motion of particle in space using Cartesian co-ordinates  
  3) Angular momentum of a rigid body  
     

Q.3 A) Answer the following questions. (Any Two) 08 
  1) Obtain an expression for range of projectile in the resistive medium.  
  2) Explain coriolis force.  
  3) Derive an expression for kinetic energy of a rigid body in component form.  
     

 B) Answer the following questions. (Any One) 06 
  1) State and prove the conservation theorem for energy of system of 

particles. 
 

  2) State Hamilton’s principle and obtain Lagrangian equation from Hamilton’s 
principle. 

 

     

Q.4 A) Answer the following questions. (Any Two) 10 
  1) Explain effect of coriolis force on flight of missile.  
  2) Show that the shortest distance between any two points in a plane is a 

straight line passing through them. 
 

  3) Show that frequency of antisymmetric mode is greater than that of 
symmetric mode. 

 

     

 B) Answer the following questions. (Any One) 04 
  1) Set up the Lagrangian for the motion of linear harmonic oscillator.  
  2) A particle is restricted to move along the inner Surface of a fixed 

hemispherical tank. Determine degrees of freedom of the particle.  
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Q.5 Answer the following questions. (Any Two) 14 
 a) State D’Alembert’s principle. Obtain Lagrange’s equation from D’Alembert’s 

principle. 
 

 b) Show that the angular acceleration of a particle is same in fixed and rotating 
co-ordinate systems. 

 

 c) Derive Euler’s equations of motion of a rigid body.  
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