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Problem #1: chose the correct answer table fill the table with your choices.

Question

Answer
’ 4

>

X

=

1. Which of the following condition is correct for over damped system

a. (<1 b. (=1 c.C1 g0 e. none of the previous

2. Fill the blank: we can obtain a damping frequency when the system is

a. Under damped  b. Critically damped  ¢. Over damped d.Un-damped e. none of the previous

3. at resonance, which of the following statement is true

a p<<Il b.r <l cr=1 dr>1 e.r=0

4. Find the damping ratio ({) for single DoF system if k = 1000N/m, m=10kg and ¢ = 100 N-s/m.
a. 1.00 b. 0.50 025 d.0.10 e. 0.05

5. The damping force in viscous damper depends on

a. damping b. mass velocity C. mass d. atc €. ath
coefficient acceleration

6. Find the critical damping (c.) for single DoF system if k = 1000N/m, m=10kg and ¢ = 100 N-s/m.
a. 200 N-s/m b. 100 N-s/m ¢.1000 N-s/m d.0.50 N-s/m e. 1 N-s/m




Problem #2: (6 marks)

. Draw the free-body diagram

-

. Derive the equation of motion using Uniform
Newton' s second law of motion for ‘ F!gtd bar,

the systems shown in figure mass m

. Find its natural frequency in terms of

system parameters

. Assume mg, =9 kg, /=2m, ¢ = 150 N-
s/m and k=1000 N/m, find the

damping ratio and the damping

frequency (if it is possible)

Assume small angular deflection, J, = Z%m et
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Additional sheet for problem 2
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Problem #3: if the system shown in the figure represents a rod connected to linear springs (k; and k»)
(6marks)
If the rod has the following parameters:

[ 21
e, =§,b =?,l =1m,mg,,, =3kg

Fasin ot

. m=5 kg : l

JO =§mRodlz +m12

. the stiffness of each spring is: k; = 5000 N/m
and k; = 3000 N/m
. F,=100N and ® = & rad/s.

. Draw FBD for this system
. Derive the equation of motion and find the natural frequency of this system
. Find the magnification factor.

Assume small angular deflection
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Additional sheet for problem 3
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Problem #4: if the system shown in the figure represents mass connected to linear springs and
undergo base excitation. (4marks)

1. Derive the governing equation

2. Derive the expression for the natural t :

frequency

Wiy = ¥ sinay




