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1. For the rigid--body assemblage shown, 

a. Set up the equation of motion for the generalized displacement )(tY  of the point A by using the principle of the virtual work. 

b. By assuming )2/( aMm   determine the period of the system as kmaT //2    and evaluate  . 

c. By assuming )5/( aQq oo   and Tp /29.09.0    determine )(tY  the particular (steady-state) solution of the equation of 

motion. 
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2. Consider the system of two-degree-of freedom which behaves as a shear frame. 

a. Write down equation of motion by including the e xternal forces )(1 tP and )(2 tP . Obtain the mass matrix m and the stiffness k 

of the system. 

b. Determine the two circular frequencies  21   , the two periods of the free vibrat ion 21 TT   and the corresponding mode 

shapes 1, and 2. Give their g raphical representations. 

c. Check the orthogonality of the modes with respect to the mass matrix 1
T
m 2 and the stiffness matrix 1

T
k 2. 

d. Evaluate the generalized masses and stiffness 1M  2M  and 1K  2K  and assess that iii MK /2  . 

e. Determine the effective modal masses *
1M , *

2M  and asses that MMM 3*
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3. Consider the distributed parameter system shown where m  is the mass per unit length and EI  is the bending rigidity of the cross 

section. The beam has a lumped mass of M  at the left end. 

a. Write down the boundary conditions for the free vibration of the beam. 

b. By assuming mM  , 3/ IEkv   and /IEk   obtain the frequency determinant. 
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