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INSTRUCTION: Answer question 1 and any other four questions
QUESTION 1
(a) Differentiate between holonomic and non-holonomic constraints (4marks)
(b) What is constraint? (2marks)
(c) Write a Lagrangian equation of one dimensional harmonic oscillator  (5marks)
(d) What is Legendre transform? (2marks)
(e) What is non-inertial reference frame? (2marks)
(f) Use the Kepler’s first law in polar coordinates to describe the space for
p>1,p=0andp<1l (7marks)
QUESTION 2
(a) Differentiate between fixed and rotating reference frame. (4marks)
(b) For the elliptical wire, write the constraint equation in x and y with
and without the displacements and differentiating the two. (6marks)
(c) Write a constraint equation for elliptical wire. (2marks)
QUESTION 3
(a) Use the Lagrangian to construct the Hamiltonian for the system. (3marks)
(b) Write a Lagrangian equation in Cartesian coordinate. (3marks)
(c) Mention three (3) criteria that satisfy virtual displacement. (6marks)
QUESTION 4
(a) Differentiate between virtual displacement and virtual work. (4marks)

(b) Use the generalized equation of motion prove the Euler-Lagrangian equation(émarks)
(c) What is Classical Hamiltonian? (2marks)
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QUESTION 5
(a) Draw a diagram of Atwood machine. (3marks)
(b) Differentiate between rheonomic and scleronomic constraints. (4marks)
(c) Use Kepler’s second law expression for angular momentum and prove
the Kepler’s third law (5marks)
QUESTION 6
(a) State D’ Alembert’s Principle. (2marks)
(b) Differentiate between Hamiltonian and Lagrangian methods. (4marks)

(c) Generate the Hamiltonian’s equation of motion using the classical Hamiltonian.
(6marks)
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