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1. Identify which of the following is not a feature of conservative forces: 

1. A potential energy function V exists having a definite value at every point.   

2. T+V=constant, where T is the kinetic energy and V is the potential energy.   

3. The work done by the force is path dependent. 

4. Around any closed path the work done is zero. 

2. Write the expression for kinetic energy(𝑇) of a particle of mass m in spherical polar 

coordinate system (𝑟, 𝜃, 𝜙) 

3. Consider the following constraint : 

(𝑦 + 𝑦𝑧 − 1)𝑥̇ + (𝑥 + 𝑥𝑧 − 1)𝑦̇ + 𝑥𝑦𝑧̇ 

 Classify it. 

4. Which of the following statement is false about D’Alembert’s principle : 

1. It depends upon Newton’s second law of motion.   

2. It has the ability to get rid of the constraint forces.   

3. It asserts that the work done by applied forces and inertial forces in an actual 

displacement is zero.   

4. None of the above.   

5. For a conservative N-particle system having n degrees of freedom, write down the 

Lagrange’s equations of motion with usual notations 

6. In which system the quantity ∑ 𝑞̇𝑗
𝜕𝐿

𝜕𝑞̇𝑗

𝑛
𝑗=0 − 𝐿(with usual notations) is a constant ? 

7. Which of the following is correct about Coriolis force? 

1. It can change the speed of a particle.   

2. It does not contribute to the energy equation.   

3. It bends the path of a particle to the left in the Northern Hemisphere.   

4. None of the above. 

8. Using standard notations, the relation between the Hamiltonian and Lagrangian of a system 

of particles with n degrees of freedom is given by 

9. Write the Hamilton’s canonical equations of motion for a n-particle system (𝑖 = 1,2, … , 𝑛)in 

terms of Poisson Brackets(with usual notations) – 

10. With usual notations, which of the following is not a property of Poisson bracket? 

1. {𝑢1 + 𝑢2, 𝑣} = {𝑢1, 𝑣} + {𝑢2, 𝑣} 

2. {𝑢, 𝑣} = {𝑣, 𝑢} 



3. {𝑢, 𝑣𝑤} = {𝑢, 𝑣}𝑤 + 𝑣{𝑢,𝑤} 

4. {𝑢, {𝑣, 𝑤}} + {𝑣, {𝑤, 𝑢}} + {𝑤, {𝑢, 𝑣}} = 0 

11. The Lagrangian of a plane pendulum is 𝐿 =
1

2
𝑚𝑙2𝜃̇2 +𝑚𝑔𝑙 cos 𝜃, the notations having usual 

meaning.  Write its Hamiltonian . 

12. What is the Hamilton’s principle of least action (notations having usual meaning)? 

13. From which equation the Brachistochrone is a path obtainable (notations having usual 

meanings)? 

14. Consider the canonical transformation 𝑄 = −𝑝, 𝑃 = 𝑞 + 𝜆𝑝2, where 𝜆 is a constant and 

(q,p), (Q,P) are old and new set of canonical variables respectively.  What is the Type 2 

generating function for this transformation? 

15. If 𝑆(𝑞, 𝐸, 𝑡) is the type 2 generating function of canonical transformation and other 

notations have usual meaning, then write the Hamilton-Jacobi equation for a free particle . 

 


