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QUESTION # 1 (25)
For the uniform rigid bar of mass m and Io= mL2/12, compute the following, given that

m=5 kg; k=6220 N/m; L=0.6 m; c=12Ns/m; F(t)= 120 cos(20rt) N:

a. Equivalent stiffness and inertia with generalized coordinate being bar rotation 6
about the ptvot.

b. Equation of motion of the system

c. Critical damping constant

d. Natural frequency and damping ratio of the system.
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QUESTION # 2 (25)

The anvil of the forging hammer, shown below, is supported on an elastic support with
vertical stiffness of 500,000 N/m and critical damping constant of 20,000 Ns/m. The
log decrement of the support was measured as 0.75. During the forging operation, the
hammer of mass m is made to drop on the anvil from a height of 2 m. The hammer,

however, bounces back immediately after the impact with the anvil mass M and it
causes a velocity of the anvil mass M of 2.5 m/s.

a. Determine the vibration response of M N
b. Maximum displacement of M T
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QUESTION # 3 (15)
The undamped natural frequency of a vibrometer is 10 Hz and its frequency of

damped oscillations is reported as 8 Hz. Determine the lowest frequency so that it can
measure the displacement of a structure with less than 2 percent error.
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QUESTION # 4 (35)

An air compressor (M=100kg) is supported on an elastic support with spring constant k N/m and
damping constant ¢ Ns/m. The compressor has an unbalanced mass of 4 kg at a radial distance of 0.01 m
from the axis of rotation. The damping ratio of the elastic support is measured as 0.12.

a. [ltisdesired that the magnitude of force transmitted to the foundation must not exceed 150 N,
when operating at a speed of 1200 rpm. Determine the spring rate of the support to limit the
magnitude of force transmitted to this target value.

b. The steady-state vibration response of the compressor mass.

CRiven M= leo %3 / me - 4x.6| = -64-'%51 ! < - 02

D= ATV } 2K ¢ |20 _ 40T T"J/-f
o &o -

InP,,J bn’c«. L) %M‘L‘h,

F - we W= <04 «(Uem)*
-
. - s3).6s N

Q
) e T 1+ (2=2)%
S i 1So  _ pi2z14 =
B v s s " ay v 7 8
F, G365 (-am"+ @A)
2 !
|+ —a4%+ (24 Y = Q_;;")L[M Q"“"'}]

s P X
AR T L 022

2= gt = 1o Y

v 4 )6T7Y = |-yg22 X .35
ot ys2e + [ U6




\f—' ,&‘ MWnL?—ﬁW@Bj

4 _ o970, 766 N/m

b) 54’2»11 QA ko Ytafw»m

2y - X G (WE+P)

MX: Jet — . L= O.z; S =415
me, \(Q,);_‘L) g Q{A)L

nx . aws” _ 198
[ @l
-y

0 )
X: mﬂ% O.,?F) = %0/7() = Y- £ X6 "

QA5s2
_ “-\( —b 0-S&
Q b "A" < —-"{35} .—O‘IZT.
CP = ) — 2= 8'02.L1-¢J J\r\us&

“4¢ 2 l fe

X(+) = 4.8 X151 g (UOTT'E-—E%oOzz_ "




