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A.ttempt any tlree questions out of the remaining five qGstions.
Figures to the right indicate fi;Jl marks.
Assume suitable data wherever required'but justis'the same.

Explain phase plane method for studying second-oider autonornous system.

Explain probability distriburion function for random rrari"bles"

Exprlain the difference between:passive and active isolation.

D'etermine the phase plane of a single degree of freedom oscillator**azx:A
I

Explain working principle of an accelerometer.

The three blochs slide on a frictionless surface, as shown in Figure e2(A), Use (lZ)
Lagrange's equations to derive the differential equations governing the vibrations
of the system using xr , x2, and Jrj as generalized coordina"tes.
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Figure e2 (A)

B.,Explain frequency measuring.instruments.
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What is the required tension in a transmis-sion line of length 15 m and linear tIZ)density of 5 kgim such that the transmission line's lorvest riatural frequency for
transverse vibrations is 100 radls? Assume the line is simply supported.

Write th. g"rrural matrix form of the differential equations governing the (0g)
undamped and forced vibrations of a linear n DoF system.
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A punch press of mass 500 kg sits on an elastie foundatiOn of stiffiress 1.25 x 106 (14)
N/m and damping ratio 0.2. The press operates at a speed of 120 qprn. The
punching operation occurs over 40 percent of each cycle and provides a force of
5000 N to the machine. The excitation force is ,approximated as the periodic
tirnction of Figure Q4 (A). The punch press is to'be mounted on an isolator suctr
that the maximurn of the repeating force transmitted to the floor is 1000 N.
Determine the required static deflection of an isolator, assruning a damping ratio
of 0.1 . What is the resulting maxirnum deflection of the isolator during the
punching operation?

tl.7

Figure Q4 (l\) Periodic force developed during punching operation

B. Explain time averaging and expectcd value. (06)

Q5 A. A velometer is to be deSigned to limit the maximum error to lo/o of the true (LZ)
velocity. The natural frequency of the velometer is to be 80 Hz and the suspended
mass is to b,e 0.05 kg. Find the damping constant and the spring stiffiress of the
velometer;

B. Derive tLre equation for longitudinal vibration of rod. (08)

Q6 A. The nondimensional form of the nonlinear equation governing the motion of a (10)
penC.ulum is

6+sine=a
i) Derive the general equation clefining the phase plane for this motion.
ii) Determine the trajectory for the contlition that 0 ) L when 0 = 0.
iii) What is the maxinrum angle through which the pcnduium will srving'l

Pr. Explain power spectrum and power spectral density.
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