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ANSWER ANY FIVE QUESTIONS.     5X15=75 

 
1. Find the moment of inertia of the rectangular parallelepiped.  

2. The velocities of a particle along and perpendicular to a radius vector from a fixed origin 

are 𝜆𝑟2 and 𝜇𝜃2 where 𝜇 and 𝜆 are constants. Show that the equation to the path of the 

particle is 
𝜆

𝜃
+ 𝐶 =

𝜇

2𝑟2
 where 𝐶 is a constant.  

3. State and derive Pedal equation for central orbits.  

4. State and Prove the Law of inverse squares. 

5. A solid sphere of mass 𝑚 rolls down a rough plane inclined to the  horizon at an angle 𝛼. 

Find its acceleration.  

6. Show that there are four points collinear with the center of gravity of a compound 

pendulum about which the periods are equal and that the length of the equivalent simple 

pendulum is the distance between the points un symmetrically situated with respect to the 

center of gravity.  

7. Derive Hamilton’s equations from D’Alembert’s principle. 

 


