USN 10CV767

Time: 3 hrs.

1 a. Define damping in structure MXplam types of damping’_ (06 Marks)
b. A free vibration test conduc@% on a model of empty elevated water tank. A cable is attached
to a tank applying a latcx%} force of 30N and pullsﬁ e tank horizontally by 3mm. The cable
is suddenly cut and r%@ultmg free vibrationy scorded. At the end of four complete
cycles the time is 2se f’ﬁand the amplitude is Imm rom these data compute the following :
i) Damping ration
ii) Natural pﬁmd %yf undamped Vlbratlo
iii) Stiffness » ?
iv) Effecﬂveﬁ&welght

50, will be treated as malpractice.

considering absolute dlsplacement of massand ﬁélatlve dlsplacement (10 Marks)

b. A structural systemshown in figure m‘%% bjected to a hatmomc excitation force. The
se by an rotating unbalance of 150N at a%@&oentrlclty of 200mm. Speed of
the machine 1§ 3 r«“RPM Calculat the Steady state amplltudé and maximum bendmg stress.
x 10°mm®*, Z-for‘each column = 1025cm®, Damping

éﬁ%@ (10 Marks)

e
W = [00KN

b

Fig Q2(b)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

3 a. Derive Duhamel’s mte‘gral for determining the undamped vibration response due to general
dynamic loadmg P (06 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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4 a. Explain behaviour of *SDOF system subjected 072 harmonic excitation with reference to
dynamic magmﬁcation factor and frequency rdtio under different damping ratio’s with the
help of graph ) (06 Marks)

b.*Wmamm&mmfmmmmand%mmE»%&mmwwmﬁ (04 Marks)

c. Develop, tﬁe glfferentlal equation of ﬁmotlon in matrix form for the system shown in

fig Q4(€) % ¢

V4

5
(20 Marks)
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For the shear building modeled as shown in Fig Q6 é’%l ine the natural frequency, normal
modes and check orthogonality relation b/wgwrg rmal modes. Also obtain steady state
response. (20 Marks)

K= |&0®%Nlm
‘3 looi‘a

}nping compute the displacement of top storey.
(20 Marks)

w, =17.1 lrad/sec

N

1
[0]= . & w,_ =41.32rad/sec
2414, =0.414 2

Write short notes on :
Logarlthmlc decrement«™
Springs in series and garallel

Orthogonality ofmode shapes

igonmstent mass formulation. (20 Marks)
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