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Problem 1 | Find the resonance frequency of the following system (inertia I,, length L).

Dynamics Use the small angle assumption if needed
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Step 0: Take a look at the system!

Non-conservative forces:

Step 1: How many degrees of freedom ? Rkt s
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Problem 1 | Find the resonance frequency of the following system (inertia I,, length L).

Dynamics Use the small angle assumption if needed
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Step 5: Use of the harmonic signal assumption

Step 5bis: Consider the free and undamped system (intrinsic property)

Step 6: Solve the equation for w

Step 7: Critical thinking about the obtained solution
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Problem 2 | Find the resonance frequency of the following system (inertia I,, length L).

Dynamics Use the small angle assumption if needed and do not use the Lagrangian
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From Newton: L/2
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Step 5: Use of the harmonic signal assumption

Similar than the < Step 5bis: Consider the free and undamped system (intrinsic property)

previous exercise

g Step 6: Solve the equation for w

The Newton and the Lagrangian approaches provide the same EOM
(which makes sense!)



Problem 3

Calculate the natural frequencies of the simplified building where only
) horizontal movement of the floors are assumed.
Dynamics

Step 0: Take a look at the system!
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Step 1: How many degrees of freedom ?

Step 2: Select the coordinates g
Step 3: Build the equations of motion

Step 4: Use of the harmonic signal assumption



Problem 3 | Calculate the natural frequencies of the simplified building where only

: horizontal movement of the floors are assumed.
Dynamics

Rigid floor
red Rigid floors

\ kq rd k X
\

1
!
{
\
\\‘ 5
} %VVWVVVWB
q |
Fl mq = | Flexible columns \ /
\ \
\ vy _
\ \ Flexible columns
H \ \
| 1

]
PPPP PPl P P77 A7 rr7rrs77

R R R T R R R A R A TR RO TR R RO TR R RO RN

Step 5: Solve for w
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Problem 4 | Calculate the natural frequencies and the mode shapes of this pendulum

Dynamics
] Step 0: Take a look at the system!
lg Step 1: How many degrees of freedom ?
a
k Step 2: Select the coordinates q
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Step 3: Build the equations of motion
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Step 4: Use of the harmonic signal assumption
% % Step 5: Solve for w
Step 6: Inject w4 and w, in the reduced equation

Critical thinking about the obtained solution
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