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1. (15%) The angular momentum L and angular velocity ω for a rigid body is related by the equation 

jiji IL ω=  where ijI  is the inertia tensor and i,j =1,2,3 denote the Cartesian components. Suppose 
that the inertia tensor of a rigid body is given by  
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Find a direction of ω such that it is parallel to L. 
 

2. (15%) Consider the vibration of the carbon dioxide 2CO  which is a linear molecule O-C-O. Let m 
and M be the masses of C and O, respectively. The interaction between C and O can be approximated 
as a harmonic potential with the force constant k. Determine the eigenfrequencies of this system. 

 
3.  (20%) Evaluate the following integrals: 
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4.  (20%) Find the general solution of the following differential equations: 
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5.  (20%) A vector field is defined by the equation yxyxyxA ˆˆ 22 −= . 

(a) Calculate A⋅∇ . 
(b) Calculate A×∇ . 
(c) Calculate A2∇ . 

(d) Along the straight line, calculate the integral ∫ ⋅
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6.  (10%) Let tt , find the Laplace transformation of )(tf , given 0)0( =f . tf sin)( =
 
 


