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P.E.S. College of Engineering, Mandya - 571 401
(An Autonomous I ngtitution affiliated to VTU, Belgaum)
First Semester, M. Tech - Civil Engineering (M CAD)
Semester End Examination; Jan - 2017

Structural Dynamics-Theory and Computations
Time: 3 hrs Max. Marks: 100

Note: i) Answer FIVE full questions, selecting ONE full question from each unit.
Ii) Assume missing data, if any.

UNIT -1
1 a. Explain:

i) Dynamic Degree of Freedom i) Denbert’s Principle.
b. Sketch the simple SDOF mathematical model and axthia components of it.

c. Find the natural frequency of the system shownign ®1c.
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2 a. What is damping? Explain any one method of evatgadiamping. 10
b. Write the DE of motion and determine the initiahgang coefficient for the system shown in
Fig.Q.2b.
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UNIT - 11
3 a. A spring mass dashpot system is subjected to haenforceF, sinwt . Derive the expression
14

for magnification factor.
b. Derive the expression for Duhamel’s Integral far tasponse due to general dynamic loading.
4 a. Derive the expression for the steady state respoihaespring mass dashpot system, with main

mass in an eccentric massand eccentricitg, rotation of machin& rad/sec.
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b. A weight attached to a spring of stiffness 530 Ndnd undergoes viscous damping and the

weight was displaced and released as shown inF#h. The period of vibration was found to

be 1.8 seconds. The ratio of consecutive amplitwdes found to be 4.2/1. Determine the

amplitude and phase angle when a force of 20@casts on the system.
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UNIT - [l
Determine the natural frequencies and modeeshapthe system shown in Fig. Q5. Sketch the

mode shapes also.
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6. Determine the natural frequency and mode sfagbe structure shown in Fig. Q6.
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UNIT -1V
Determine the exceptions for the natural fregiess and mode shapes for a cantilever bar in20
axial vibration.
For a continuous system subjected to flexweup the differential equation of motion. Also
determine the frequency equation of a uniform bé&zed at one end and free at the other end. 20

UNIT -V
Using the Cubic Hermition polynomials, determihe stiffness coefficient;kori = 1 to 4 for
a two noded Euler-Bernoulie element. 20
10. Determine the natural frequency for fixed beam showrFig10. 20
Take El = 100 N-rfy p = 10.
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