[mportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

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

USN 15AESS3
Fifth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Theory of Vibrations

Time: 3 hrs, FAN, Max. Marks: 80
Note: Answer FIVE full questions, choosg' gy ONE full question from each module.
1 a. List the types of vibrations and explain any three. V' (06 Marks)
b. Derive an expression for work done: y Hormonic force. (04 Marks)
c. The motion of a particle is represented by the equat1on X= +4sin ot . Sketch roughly, the
variation of the maximum of, = \
(1) Displacement (ii) Veloc (111) Acceleration (1V) Jerk (06 Marks)
o OR
2 a. Show that the motion of the piston of an IC engme is periodic with terms containing the
fundamental and even harmonics. Y (10 Marks)
b. Explain Beats phenomenon. (06 Marks)
Module-2
3 a. Derivean express1on for natural frequency of an compound pendulum. (06 Marks)
b. Find the mutual frequency of the system shown in Fig. Q3 (b) (06 Marks)
ict I Fig. Q3 (b)
¢. Find the mutual frequency of the system shown in Fig. Q3 (c) (04 Marks)
‘MQ
o Fig Q3 (¢)
OR
4 a. Deduce an expression to related vibrational energy and logarithmic decrement. (06 Marks)
b. . A gun borne / having mass 560 kg is de51gned with the following data:
. Initial recoil velocity : 36 m/sec
* Recoil distance : 1.5 m 8
Calculate : (i) Spring constant . . (1)) Damping coefficient
(iii) Time required for the barrel to return to a position of 0.12 m from its initial position.
(10 Marks)
) Module-3
5 a. Listthe service of exmtathn and explain. (04 Marks)
b. Investlgate the terms involved in the equations of motion of one DoF system given by,
Sx+3x+12x = 10sin ot . (08 Marks)
a

Prove that an undamped measuring instrument will show a true response for frequency ratio

(%): / 3 (04 Marks)
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OR
6 a. What is quality factor and half power points and derive an express1on for bandwidth.
4 (08 Marks)
b. A trailer has 1000 kg mass when fully loaded and 250 kg when empty. The spring of the
suspension is 350 N/m. The & = 0.5 when the trailer if full. The speed is 100 km/hr. The road

varies sinusoidally with A = 5 m. Determine the- amphtude ratio of the trailer when fully

loaded and empty. (08 Marks)
Module- 4
7 a. Derive an expression for natural ﬁequen01es of dynamic and static couphng systems.
(10 Marks)
b. Determine the frequency of the system Fig. Q7 (b), K; = K, = 40 N/m, K = 60 N/m,
m; =m=10kg oy, (06 Marks)
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OR
8 a. With a neat sketch, explain Lanchester Damper and Houdaille damper. (10 Marks)
b. Derive ID wave equation for transverse v1brat10n of beams. (06 Marks)
- Module-5
9 a. Find the ﬁrs natural frequency of the system by matrix 1terat10n method. (10 Marks)

Fig. Q9 (a)
b.  Determine the natural frequencies of the system. (06 Marks)

Fig. Q9 (b)
10 Find the natural frequency by Holzer method, m; =m; =m3 =1 kg, K; =K, =K; =1 N/m
(16 Marks)
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