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Note: Answer any FIVE questions.
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PART - A

Define (a) Simple harmonic motion (b) Frequency of free vibration (c) Degrees of
freedom.

Sketch and label the relationship between the rotating displacement, velocity and
acceleration vectors for a freely
vibrating system. Show the way =
these relationship are obtained
through the use of equations.
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[1] ZETE

Evaluate @, time period, frequency

and a, for the periodic function 4
shown. State whether it represents

a function that is odd/even/neither, | x
and comment on the Fourier )

coefficients a, and b, for the waveform.

[03]

[03]

[04]

Cco1 L2

Combine the SHMs given by x; = 3 sin (8¢ + 30°) and x, = 2 cos (8¢ — 15°)
analytically, and verify the result by graphical means.

A harmonic displacement is given by x = 5 sin (2f + 1/6) where ¢ is in seconds and
phase angle in radians. Calculate (i) @, and the time period;
(i) Xnaws Xmax » and ¥4, (i) x,% ,and ¥ attime r=0.3 s.

[06]

[04]

col | L2

Derive the differential equation of motion of a spring-mass system by using the
energy method.

Derive an expression for the natural frequency of vibration of a pendulum in which
the mass of the bob is m,; mass of the uniform rod is m,; and the length of the rod
connecting the bob and the hinge is L.

(03]

[07]

COo2 | L3

Calculate the natural frequency of vibration of the
system shown in the figure? Evaluate the maximum
linear velocity and linear acceleration of point B
when the L-shaped frame is rotated through an angle i =
of 10° and released? M ever—s

ky =1 kN/m

ky = 2 kN/m

(10]

co2 | L2

Define logarithmic decrement. Derive an expression for the logarithmic decrement.
= *o

Show that § = —log, Ln}

A 4.5 kg mass in a spring-mass-damper system executes 50 oscillations in 20

seconds. The ratio of first downward displacement to the sixth downward

displacement was found to be 2.25. Calculate the stiffness of the spring and the
damping force when the velocity of the mass is 1.0 m/s.

[05]

[05]
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Starting from the first principles, derive the equation of motion of a spring-mass-
damper system for the case when damping factor is unity.

The mass of a spring-mass-dashpot system is given an initial velocity of 4, when
the mass is at its equilibrium position. Derive the equation of motion when the

damping ratio is 1.5.

[06]

(04]

co2 | L3
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