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1.
Develop the equation of motion of a spring-mass system by energy method. 
Hence show that the natural frequency of the system is independent of the 
amplitude of oscillation. Discuss the nature of motion, if damping is introduced in 
the system.
2.a)
Consider a spring-mass-dashpot combination where mass is under excitation force 
F Sin wt. show that application of 2nd law of Newton leads to the equation 
representing d' Alembert’s principle.

   b)
Consider a simple pendulum as shown below:



[image: image1.png]




Determine the frequency of oscillation. Neglect mass of the rod.

3.
Consider spring-mass system as shown: by using the equation of energy, 
determine the frequency of oscillation of mass m of wt W. Neglect mass of the 
bar. 
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4.
Consider spring-mass-damper system as shown:
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The system initially at rest, is given a velocity of 10 cm/sec. Find the subsequent 
deplacement and velocity of the mass. Given C = 1.5 N-sec/cm, R = 44 N/cm and 
m = 18 kg.

5.a)
Consider a system as shown below:
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Derive the equation of motion for small angles of oscillation. If mass m1 is held 
stationary, what happens?

   b)
A spring-mass-damper system is under free vibrations. What will be the effect of 
forcing function Fo Sin wt in this case.
6.
Calculate the natural frequencies of the three degree of freedom spring-mass 
system as shown
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7.
The state deflection curve of a uniformly loaded cantilever beam of length L, and 
w N per unit length is given by
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Determine its fundamental frequency.

8.a)
Explain the phenomenon of divergence of a wing.

   b)
Write a note on Ailerm control reveral.
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1.a)
Define the term natural frequency of a system. What is the effect of friction. 
Hence define free and forced vibrations. Give appropriate expressions and plot the 
same.
   b)
A steel cantilever beam of length 25 cm has 6mm x 6mm square cross-section. A 
load of 45N is attached at the free end. Determine the natural frequency of the 
system.
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2.
A single degree of freedom system having forced vibrations with damping is 
shown in the figure. Investigate its general motion.
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3.
A pendulum is shown in the figure. When W = 8.8964N, the observed frequency 
is 90 c/s. With W = 17.7928, it becomes 45 c/s. With what value of W, the system 
comes to condition of unstable equilibrium. Neglect mass of the bar.
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4.
Two masses m1 and m2 are attached to a rigid weightless bar supported by springs 
k1, k2 and dashpot c as shown in the figure. If the motion of the bar is restricted 
to the plane of the paper, determine the equations of motion of the system by the 
use of Lagrange’s equations.
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5.
A small reciprocating machine weighs 225 N and runs at a constant speed of  
6000 rpm. After it was installed it was found that the forcing frequency is too 
close to the natural frequency of the system. What dynamic vibration absorber 
should be added if the nearest natural frequency of the system should be at least 
20% from the impressed frequency.
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6.
Determine natural frequencies of the system shown below. Assume mass of the 
shaft to be small compared with the masses of the rotor.
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7.a)
Write a detailed note on Coulomb damping.

   b)
Write a note on Accelerometer. 

8.a)
Explain the aerodynamic coupling, leading to flutter with sketches.

   b)
Write a note on means of preventing flutter.
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1.
Show from first principle that the vibratory motion of a simple spring-mass 
system is represented by simple harmonic motion. What if a damper is also 
attached? Make use of plots to show the difference. Hence determine natural 
frequency and reduced frequency in both the cases.
2.
Consider an oscillating pendulum as given below:
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Calculate the frequency of oscillation by using the equation of energy. Neglect 
mass of the bar. Derive the necessary equations.

3.
A generalized model for measurement of vibrations is shown below. Base is 
attached to a body having an unknown vibration A Sin wt. Investigate the motion 
of the system and its application in vibration instruments.
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4.
Two connected sample pendulums are shown below. Determine the amplitude 
ratios, both when they vibrate in phase and out of phase.
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5.
A simple pendulum is hinged at the centre of mass M, as shown, which is sliding 
on a frictionless horizontal surface. Find the natural frequency of the system.
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6.
Describe Rayleigh method of fundamental frequency determination. Hence 
determine the fundamental frequency of the solid steel shaft of uniform diameter 
with two dises, as represented below.
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7.a)
Show the aeroelastic triangle of forces due to collar. Hence explain the interaction 
of Aerodynamic, elastic and Inertia forces on an elastic flying object.

   b)
Explain the phenomenon of Flutter of a lifting surface.

8.
Write notes on:

   a)
Wing divergence 

   b)
Seismograph
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1.a)
Show that mass ‘m’ in a spring-mass system describes simple Harmonic motion. 
Hence define natural frequency and Time period. If a damping is introduced how 
does the system oscillation behave. Hence define time to half the amplitude.

   b)
A simply supported beam has a concentrated load at its mid point. Neglecting the 
mass of the beam, find the natural frequency of the beam.
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2.a)
Find the equivalent springs for the systems shown below where the springs are in 
parallel and series.
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   b)
Consider spring-mass-pulley system as shown in the figure. Find the natural 
frequency of vibration if the mass is displaced slightly and released. Consider the 
cord to be inelastic. Use energy method. 
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3.
A pendulum is shown in the figure. Determine the angular frequency for the 
system, if the vertical bar has a total weight of wl, uniformly distributed along the 
length.
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4.
Consider a spring-mass-dashpat system as shown. The amplitude of vibration of system reduces to 25% of the initial value after five consecutive cycles of motion. Determine damping coefficient ‘c’ of the system if R = 35N/cm, and  M = 45 N.
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5.a)
A solid homogeneous cylinder of mass ‘M’ and radius ‘r’, rolls without slipping 
on a cart of mass ‘m’ as shown in the figure. The cart connected by springs is free 
to slide on horizontal surface. Find the equation of motion of the system by using 
Lagrange’s equations.
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   b)
Explain an over damped and under damped system. Hence define critical damping 
of a system. Show with plots/sketches.

6.
Determine natural frequencies of the system shown below. Assume mass of the 
shaft to be small compared with the masses of the rotor.



[image: image24.png][





7.a)
Write a detailed note on Seismic instrument used to record intensity of earth 
quakes. 

   b)
Discuss briefly balancing of machine elements with plane rotation.

8.a)
Write a note on ‘Ailerm Control Reveral’.

   b)
Define

(i) Divergence speed
(ii) Bending torsion flutter speed.


Hence put these on a plot for swept fwd and swept aft winged airplane. 


What are your comments?
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