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 x4 and x,. 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: m, = m,, a=>b
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6.8. In Problem 6.7, if my=m,=0.5kg, a=b =0.25m, and £ = 1000 N/m, determine the
response of the system to the initial conditions

0,(0)=0,(0)=6,(0)=0 and 6,(0)=3rad/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.

m, 1,1
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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 w: and w.. Assume small oscillations for the two rigid
bodies.
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't get tempted by the dark side. Resist! Use the, um, Force?
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(Go back up and think harder? Also, what exactly are you looking for in
the solution below?)
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8 n,=m,= 0.5kg ,a=b=0.25m

k=ropo Nim , £=05m

a=mo%= 0.03/2%

L= -2Q3(m3 + 3 kD)=-32.475
c= ﬁ’(mg += kgl )=6/3.725
W*=/019.945 w2 - /9.255
W, = 37,94 ra% W, = 2.39 ra%
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