KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS

DEPARTMENT OF PHYSICS

PHYS.302- Classical Mechanics II (TERM 072)
Exam # 2
Dr M S Abdelmonem


Q1
(a) Find the inertia tensor of a uniform thin square plate of mass = M and length =a lies in the x-y plane with two sides on x and y axes and z axis perpendicular to the plate at a vertex.
(b) Find the angular momentum of the above plate when it is rotating about a diagonal with angular velocity ω. Then find the kinetic energy of rotation.
(c) Find the principal moments of inertia and the directions of the principal axes of the above plate.

Q2
Consider the case of double pendulum shown in Fig 1, where both pendulums have the same length L and same bob-mass M. 
(i) Write the Lagrangian of the system.

(ii) Obtain the equations of motion

(iii) For small oscillations (sin θ = θ, cos θ =1- θ2/2, cos (θ2- θ1) =1 and neglect 
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 terms) find the normal frequencies and normal modes corresponding to the small oscillations of the double pendulum.
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Q3    Consider an infinitely long continuous string with tension τ. A mass M is attached to the string at x = 0. A wave train is incident from the left (x < 0) with velocity ω/k. 
(a) Show that the boundary conditions on the wave functions ψ and their   derivatives 
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at x = 0 are given by:   

(i) 
[image: image4.wmf](

)

(

)

00

III

xx

yy

===

, and (ii)   
[image: image5.wmf]2

2

0

0

IIIII

x

x

M

xxt

yyy

t

=

=

éù

¶¶¶

éù

-=

êú

êú

¶¶¶

ëû

ëû

    
(b) Show that the coefficients of reflection ( R ) and transmission ( T ) of the wave are given by: 
R = sin2θ 
and
 T = cos2θ, 
where

 tan θ = Mω2/(2kτ). 

What are the phase changes for the reflected and transmitted waves?
Good luck
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