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Answer all questions. Figure nu mbers correspond to problem numbers.
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1{a). Apply Rayleigh’s method 1o obtain an estimate of the fundamental natural frequency of transwerse
vibration of a string of length L fixed al both ends and subjected to 3 constant tension T. Assume that T
does not vary during small deflg - .

[7]

o
fixed at the upper end and is free to oscillate under the
Obtain the equation of lateral motion.

ction,

1(b). A flexible string of length L is
influence of gravity, as shown.

Use only the coordin ates
shown in the figure.

[7]
2{a). A jip is used 1o size coal contains a screen
mass is 50'kgand hat s tundamensas froquency
be installed to eliminate the vibratio

will be the resulting two natural freq

Lhat recinrocates with a frequenc

wlaTEpm W an abenrher having a mass of 12.5 kg is to
n of the jig frame, determine the absorber spring stiffness. What

uencies of the combined system? ‘Cq“;lﬁ-mq_u"ta\ [5+2]

Pradunesy 400 CPm

y of 800 cpm. The Jig

2(b). Given the two matrices

2 00 .4 -1
M= lu 1]‘ e 2 }
of a two D.O.F. system, find the eigenvectors without finding the eig

envalues. Solution done by solving
the standard eigenvalue problem carries no marks.

-

[5]
A{a). Derive the equation of motion of an Euler-Bernoulli beam for transverse vibration. State the
assumptions clearly. Do not solve the equation. [5+2)
4 B{h-}‘.\_"c}hmin the expressions of natural frequencics and the mode shapes of a uniform beam pinned at
‘both ends. . ; Lt (&)
d(a). Prove that the flexibility influence coefficient matrix 1s symmetric inan n-DOF system. (5]
4{b). Determine the damping matrix for the system shown and show that it is ot Proportional,  [q)
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