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B. E. 7th Sem. (Mech. Engg.)

. Examination - May 2009
PY MECHANICAL VIBRATION
Paper : ME-407-E

Time : Three hours ] { Maximum Marks : 100
Before answering the question, candidates should ensure that they

have been supplied the correct aind complete question paper. No
complaint in this regard, will be entertained after examination.

Note : Attempt any five questions.:

1. (a) Represent following complex numbers in

rectangular form 10
z @ 93 5
(i) 14728 @) 10¢7M
(b) Show that the fourier series expansion for the
. function x(#) defined in the finite interval -n<
+<nby : 10

x(f)=0 -mn<i<0
=sint 0<ts™
2 wncos2nt 1

- 1 ;
is given by x(t)4;—;n=l4n2 _1+»smt
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[image: image2.jpg]2. (a) Discuss energy method and Rayleigh’s method
for single degree of freedom system. Also discuss
its applications. 10

{(b) A sphere of diameter D floats half submerged in
water, If the sphere is depressed slightly and
released, determine the period of the vibration.
What is this period if D=1m? 10

3. (a) Prove that with equal amplitude at resonance, the
structural damping factor is equal to twice the .
viscous damping factor. 10

(b) A machine having a mass of 100 kg and
supported ‘on springs of total stiffness
7.84 x 10°N/m has an unbalanced rotating
element which results in a disturbing force of 392
N at a speed of 3000 rpm. Assuming damping
factor of § = 0.20, determine : 10

(i) the amplitude of motion due to unbalance
(ii) the transmissibility
(iii) the transmitted force
- 4. (a) With the help of an example explain Runge-kurta
method. 10

(b) Determine the Laplace transform of the single
half-sine wave as shown in fig. 10 .
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[image: image3.jpg]5. (a) Explain centrifugal vibration absorber. 10

{b) Find out the two natural frequencies of vibration
for the system shown in fig. The light pendutum
rod is pivoted at the, centre of the roller. The
spring acts through the centre of the roller. 10

my
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6. (a) With the help of an example, explain influence
coefficients, stiffness matrix and flexibility matrix.

10

(b) Calculate the three frequencies and the mode
shapes for the system shown in fig when k = 100
N/m, m = 1kg and a = 05 'm. When the

- pendulums are vertical the couplings are
unstressed. Check on the orthogonality of the
normal modes. 10
. pa - oS S
# k k
a
2408-850-(P-4)(Q-B)(09) {3) P.T.O.



[image: image4.jpg]7. A simply supported beam of length 1is deflected by a
force P applied at a point distance C from one end.
Find the resulting transverse vibrations when the load
is suddenty removed. 20

8. Write short notes on the following : 20
(i) Holzer Method
(ii) Forced Harmonic Vibrations

(iii) Fourier series expansion
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