
Practice Problem Set 6A
2-DOF: Free Undamped

Do the following problems from the book:

6.3. Determine the differential equations of motion of the double pendulum shown in the figure
below in terms of the coordinates x1 and x2. Identify the system mass and stiffness matrices.

6.7. Write down the differential equations of motion of the two degree of freedom system 
shown in the figure below. Identify the system mass and stiffness matrices. Obtain the 
characteristic equation and determine the system natural frequencies and amplitude ratios in 
the following special case:
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6.8. In Problem 6.7, if m1 = m2 = 0.5 kg, a = b = 0.25 m, and k = 1000 N/m, determine the 
response of the system to the initial conditions

θ1(0)=θ2(0)=θ̇1(0)=0  and θ̇2(0)=3 rad/s

6.11. Determine the differential equations of motion of the 2-DOF system shown below. 
Identify the system mass and stiffness matrices. Obtain the characteristic equation and 
determine the natural frequencies of the system.

6.12. Determine the differential equations of motion of the 2-DOF system shown below. 
Identify the system mass and stiffness matrices. Obtain the characteristic equation and 
determine the natural frequencies ω1 and ω2. Assume small oscillations for the two rigid 
bodies.
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