
 
  

 

UNDERGRADUATE SIXTH SEMESTER (PROGRAMME) EXAMINATIONS, 2022 

Subject: Mathematics                                                                                                    Course ID: 62118                                                                           

Course Code: SP/MTH/601/DSE-1B                                                                 Course Title: Mechanics                                       

  

Time: 2 hours                                                                                                                   Full Marks: 40 

The figures in the margin indicate full marks 

Notations and symbols have their usual meaning 

 

1. Answer any five of the following questions:                                                      (2X5=10) 

a) State the principle of virtual work. How can you apply in dynamics? 

b) Obtain the moment of inertia of the perimeter of a circle about a tangent. 

c) Find the Centre of gravity of the semi-circle. 

d) How many independent coordinates are required for the description of a rigid body moving in two 

dimensions? Give reasons.  

e) Obtain the moment of inertia of a rod with uniform cross section and density about a line perpendicular 

to it at its mid-point. 

f) Two bodies having weight 𝑊1 and 𝑊2 are rigidly joined together. Obtain the Centre of Gravity of the 

combined body. 

g) Discuss with a proper diagram, how a force acting at a point of a rigid body can be replaced by an equal 

and parallel force together with a couple. 

h)  Explain the concept of momental ellipsoid and momental cylinder. 

2. Answer any four of the following questions:                                                                            (5X4=20) 

a) A system of coplanar forces acting on a rigid body such that algebraic sum of the virtual work done by the 

forces is zero. Prove that the forces are in equilibrium. 

b) Find the center of gravity of the surface formed by the revolution of the cardioid 𝑟 = 𝑎(1 + cos 𝜃) about 

its axis. 



 
  

 

c) Two forces 2𝑃and 𝑃 act along the lines whose equations are 𝑦 = 𝑥 tan 𝛼 , 𝑧 = 𝑐 and 𝑦 = −𝑥 tan 𝛼 , 𝑧 =

−𝑐  respectively. Find the equation of the central axis.  

d) If 𝑣1 and 𝑣2  are the linear velocities of a planet when it is respectively nearest and farthest from the sun, 

show that (1 − 𝑒)𝑣1 = (1 + 𝑒)𝑣2, where 𝑒 is the eccentricity of the planet’s orbit. 

e) Four uniform rods are freely joined at their extremities to form a parallelogram 𝐴𝐵𝐶𝐷, which is 

suspended by joint A, and is kept in shape be a string 𝐴𝐶. Prove that the tension of the string is equal to 

the half the whole weight. 

f) Prove that kinetic energy of a rigid body moving in two dimensions is the sum of the kinetic energies due 

to translation and rotation. 

 
3.  Answer any one of the following questions:                                                 (10X1=10) 

a) i) Deduce the conditions for which the orbit described by a particle under the inverse square law will be an 

ellipse, a parabola or a hyperbola. 

ii) A planet of mass M and periodic time 𝑇, when at its greatest distances from the sun comes into 

collision with a meteor of mass 𝑚, moving in same orbit in opposite direction with velocity 𝑣 ; if 
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𝑀
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small, show that the major axis of the path is reduced by 
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                   4+6 

b) i) If the moment and product of inertia of a body about three perpendicular and concurrent axes are 

known, then find out the moment of inertia about any line passing through their meeting point. Then as 

a particular case find the result for a plane lamina. 

   ii) Obtain the Astatic centre of a system of coplanar forces in Astatic equilibrium.                   6+4 

*** 


