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Question 1

a) What is vibration? Give three practical examples
b) Identify the number of degrees of freedom (DoF) for the following systems
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Question 2

If the system shown in Fig Q2 is critically damped, write out the governing equation and determine the
damping coefficient c.

|

Fig. Q2
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Question §

A 20 kg eart rolls on a Hat, horizontal surface ws shown in Vig, O3, The cart gs pullod 10 a0 b G gt e
relensed with a velocity of 15 m/s to the left at = 0, 1 the spring constant k- 2008w and tne Camping
\‘\\(‘rn\‘it‘lll & i.‘i "()()N.fi/l\l. ('(‘l('llllill(' lll(', responne ol Ihl; ‘,f/‘,ll‘,l” ;”,:’ '},r; 1}|‘,;,’:;’/¢,”‘1;;,‘ alter 4s
/1
e
] e e
A ()
g k
ANV
g W
A—a
2 o TR
| ONNO)
Fig. Q3 VRPN
Question 4
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[he parameters of a single-degree-of-freedom system shown in Fig. (4 are
given by m =4 kg, ¢ = 15 N.s/m, and k = 64 N/m. Find the response of the -
system for the following initial conditions, x(0) = 0.1 and v(0) = 2m/s —
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Question S
A suspension system is modelled by the equation 200% + 400% + 16000 = 0, find the natural frequency
w,, and the damping ratio ¢ .Comment on the system behaviour.

Question 6
Consider the forced response of an internal combustion engine modeled P
according to the diagram shown in Fig. Q6. The stiffness k = 7000 N/m Com g
and the damping coefficient ¢ = 320N.s/m. If the 20 kg eccentric mass m ; y. |\ R
is located from the centerline by 1.5 m and the entire engine structure : ] ] -
weighs 2500 kg, find the magnification of the system if the frequency of . A
vibration is to be limited to 0.95 Hz. |
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Question 7

Determine the displacement, velocity, and acceleration of the mass of a spring-mass system with k = 300
N/m, m =2 kg, xo= 0.1 m, and vo= 5m/s
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