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Instruction: Answer all questions. All questions carry equal marks.

1. Using Rayleigh's method, determine the fun-
damental natural frequency of the system
shown below. For a steel shaft G = 80 x.. .
109 ,/m2; and p g = 75.9 kNjm3

Disc. mass moment of inertia 5 kg_1ll2
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2. Write short note on the following

i) Rayleigh-Ritz method.

ii) Orthogonality of Natural Modes of Vi-
bration.

3. Derive the general solution for free vibration
of a rod under torsional vibration and find

•x

out the natural frequencies of a uni-
form rod in torsional oscillation with one end
fixed and other end free, as shown in the fig-
ure.

4. The force acting on the mass rn, is shown in
the figure. Find the resulting vibration of the
system for the following data: m, =200 Mg,
1112=250Mg, k1=150 MNjm, k2=75 MNjm.
Assume that the initial displacement and ini-
tial velocities of the masses as zero.
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5. The system shown below consists of two
point masses m, and m2 carried by a weight-
less string subjected to the constant tension
T. a) Derive the differential equations of mo-
tion assuming small transverse displacements
Y1(t) and Y2(t). b) Calculate the natural fre-
quencies and draw the mode shapes of the
system, when m- = m2 = m and L1 = L2 =
L3 = 1.
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6. Find out the natural frequency of the single
degree of. freedom system where the mass
of the spring is considered. Let spring
has a mass of m, and its length is L.
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