UNIT I

THEORY OF VIBRATIONS

PART A

1.What is meant by degree of freedom? (NOV/DEC 2010)

The minimum number coordinate system required to indicate the position of mass at any instant of time is referred as the degree of freedom.

2.Write the D’Alembert’s principle of dynamic equilibrium (NOV/DEC 2008)

D’Alembert’s principle which states that a system may be in dynamic equilibrium by adding to the external forces, an imaginary force, which s commonly known as the inertia force

3.What is meant by theory of vibration ?

Vibration is the motion of a particle or a body or a system of concentrated bodies having been displaced from the position of equilibrium appearing as an oscillation

4.Define logarithmic decrement method. (NOV/DEC 2007)

Logarithmic decrement is defined as the
atural logarithmic value of the ratio of

two  adjacent  peak  values  of  displacement
n  free  vibration.  It  is  a  dimensionless
parameter. It is denoted by a symbol
5.List out the types of damping. (APRIL/M
Y 2008)
(1) Viscous Damping, (2)
oulomb Damping, (3) Structural
amping, (4) Active

Damping,(5)PassiveDamping.
6.What is meant by damping r tio?
The ratio of the actual damping to the critical damping coefficient is called as damping ratio. It is denoted by a symbol and it is dimensionless quantity. It can be written as = /

7.What is meant by Forced vibrations?

Forced vibrations are produced in a structure when it is acted upon by the continuous presence of external oscillating force acting on it. The structure under forced vibration normally responds at the frequency ratio, i.e. (fm/fn) where fm is the frequency of excitation and is the natural frequency of the structure.

8.What are the effects of vibration?

i. Effect on Human Sensitivity.

ii. Effect on Structural Damage

1

SDEE
SDEE
9.Write a short note on simple Harmonic motion.

Vibration is periodic motion; the simplest form of periodic motion is simple harmonic. More complex forms of periodic motion may be considered to be composed of a number of simple harmonics of various amplitudes and frequencies as specified in Fourier series.

10.Define Duhamel Integral (NOV/DEC 2010)

Duhamel’s Integral is a way of calculating the response of linear systems of structures to arbitrary time varying external excitations.

11.What is the difference between a static and dynamic force? (NOV/DEC 2009)

In a static problem, load is constant with respect to time and the dynamic problem is the time varying in nature. Because both loading and its responses vary with respect to time.

Static problem has only one response that is displacement. But the dynamic problem has mainly three responses such as displac ment, velocity and acceleration.

12.Definecriticaldamping.(NOV/DEC2012)(PRIL/MY2013)

Critical damping is defined as the m mum amount of damping for which the system will not vibrate when disturbed initially, but it will return to the equilibrium position. This will result in non-periodic motion that is simple decay. The displacement decays to a negligible level after one nature period T.
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