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P.E.S. College of Engineering, Mandya - 54D1
(An Autonomous I nstitution affiliated to VTU, Belgaum)
First Semester, M. Tech -Civil Engineerig (MCAD)
Semester End Examination; Jan/Feb. - 2016
Structural Dynamics — Theory and Computatio

Time: 3 hrs Max. Marks: 100

Note: Answer FIVE full questions, selecting ONE full question from each unit.

UNIT - |

1 a. Derive the differential equation of motion for tfree vibration of a spring mass system; obtair11

the solution of the differential equation. Sketioh otion of the system.
Find the natural frequency of the system showngn@: 1(b) Take; m = 20 kg, K =100 N/m
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. Derive the expression for logarithmic decremerda &DOF damped system.

b. For the system shown in Fig. Q.2 (b), write theagmun of the motion and determine the critical

damping co-efficient.
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UNIT -1l

»x

. A spring mass dashpot-system is subjected to haefiorce F,sinwt.Derive the expression for

12
dynamic magnification factor.

. A vibrating system having mass 1 kg is suspendea §pring of stiffness 1000 N/m and it is put

to harmonic excitation of 10 N. Assume variousmgang, determine the following :

i) Resonant frequency i) Amplitude of resonance 8
iii) Frequency corresponding to the peak amplitudeiv) Damped frequency

Take; C = 40 N-s/m.

Derive the expression for Duhamel’s integoaltfie response due to general dynamic loading. 8

b. Derive the expression for dynamic amplitude folotating and reciprocating unbalanced mass

8
subjected to forced vibration.

For what value of ‘m’ will resonance occur for thestem shown in Fig Q4(c) 4
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UNIT - 11l

For the system shown in Fig. Q. 5. Obtain nattreguencies and the corresponding mode
shapes.

: 7 ¥ >4 K > 20
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Determine the response for MDOF system showrignQ 6.
Qo0 sinat s r, = A0%0 -k%
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UNIT - IV

Determine the expressions for the natural ®eegies and mode shapes for a uniform cantilevezr

bar in axial vibration.
Obtain the general expression for the natueduencies of free flexural vibration of a simply
supported beam of length and uniform cross section. Assume flexural rigidil, cross 20

sectional area A and mass dengity

UNIT -V
Using the cubic Hermitian polynomials, determiihe stiffness co-efficient jjor | = 1 to 4 for
a two noded Euler-Bernoulli element. 20
Write short note on any four
i) Lumped and consistent mass matrix for dynamadyais of beams
i) Orthogonality of normal modes
iii) D’Alembert’s Principle 20

iv) Vibration measuring instruments

v) Force Transmissibility



