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QUESTION 1 [25 MARKS]
Calculate the inertia tensor for a cone rotating about the center of the base.
Take the height of the cone to be 2 and the base radius of R . Show all
working (15)

Consider a thin disk rotating about the z-axis, show that the kinetic enrgy

of the disk is given by T =%Ia)2 , Where lis the moment of inertia of the

disk and @ is the angular velocity of the disk. (6)

The moment of momentum L is given by L=rxP , where r and Pis the

position vector and linear momentum vector respectively. (4)

QUESTION 2 [25 MARKS]
State D’ Alembert principle. (4)

Using the D’ Alembert principle show that the Lagrange equation is given

as 419 —95:0 , where L is the Lagrangian equation and q are the

generalized coordinates. (13)

Given a Lagrangian equation of a system as
L= %m(pz +p'8* +2)-U(p,0), determine constants of motion and write

HdJ equation for the system (8)
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QUESTION 3 [25 MARKS]

For the canonical transformation, Q =q" cos fp and P =qsin fp, it is given

that [Q,P]w =1. Find the values of ¢ and f.

Prove that [ fg,h]= f[g,h]+[f.h]g, where f,g and h are functions of ¢*,

p'and ¢t

Prove that
3.3.1

3.3.3 and hence show that
(]) [qkﬁpi] = §ik

(i) [4..5]=5,

QUESTION 4 [25 MARKS]
State the condition of canonicity

Show that F, =qP act as a generating function for identity transformation,

means, q= and p=Pis obtained from it.

Taking the generating function to be F (q,Q,t), show that KzH+%,
P; =$ and P, =—$
oq, O‘Q'.

Show that Q:ln(isian and P =qcotp is canonical.
q
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