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QUESTION ONE [20 Marks]

a) Ilustrate the importance of action angle variables [3Marks]
b) Using the action-angle formalism, proof that the frequency, v of a simple one-
dimensional harmonic oscillator is given by; [4Marks]
*/m
e 2
c¢) Using an example, illustrate the necessary and sufficient conditions for a transformation
to be canonical [6Marks]
d) Derive the time-dependent HJ equations [4Marks]
¢) Define Hamilton’s principle and explain it [3Marks]

QUESTION TWO [20 Marks]

a) What is the main problem of calculus of variation? [2 Marks]
b) Show that the shortest distance between two points in a plane is a straight line the two

joints [9 Marks]
¢) Derive an expression of the minimum surface area of revolution [9 Marks]

QUESTION THREE [20 Marks]
a) The Hamiltonian of a physical system is given by;
H = w?p(q + t)? .Where w is a constant.

Determine q as a function of time [14 Marks]
b) Prove that the following transformation is canonical;
P=>(p*+q%;Q= tan™'(}) [6 Marks]
QUESTION FOUR [20 Marks]
a) Derive the Langranges equation [10Marks]
b) Set up the langrangian of a simple pendulum and obtain an equation describing its
motion [10Marks]

QUESTION FVE [20 Marks]

a) Write the Hamiltonian for the 1-dimensional harmonic oscillator of mass, m [6Marks]

b) Write the corresponding Hamilton-Jacobi equation [2Marks]

¢) Use the Hamilton-Jacobi equation method to obtain the motion of the oscillator
[12Marks]

THIS IS THE LAST PRINTED PAGE

e ———————————————————
SPH 810: CLASSICAL MECHANICS; 2020-2021ACADEMIC YEAR Page 2




