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M.E./M.Tech. Degree Examinations, January 2017 

First Semester  
COMPUTER AIDED DESIGN 

CD16104-VIBRATION ANALYSIS AND CONTROL 
(Regulation 2016) 

 
Time: Three hours                                                                        Maximum : 100 marks Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 1. Give two examples each of the bad and the good effects of vibrations. 
2. What is critical speed of the shaft? 
3. Define Deterministic and Random vibration. 
4. What are Eigen values and Eigen vectors?  
5. What are Influence coefficients? 
6. What are Vibration Nomograph? 
7. What is single plane balancing? 
8. Classify Frequency measuring instruments? 
9. Name some sources of industrial vibration? 
10. Briefly explain importance of vibration measurement? 

 

PART B - (5 X16 = 80 Marks)  
11. (a) (i)    The measurements on mechanical vibrating system shows that it has a 

mass of 8kg and that the springs can be combined to give an equivalent 
spring of stiffness 5.4 N/mm. If the vibrating systems have a dashpot 
attached which exerts a force of 40 N when the mass has a velocity of 1 
m/s. Find a. Critical damping, b. Damping factor,  c. Logarithmic 
decrement, d. Ratio of two consecutive cycles. 
 

(8) 

  (ii) Find the natural frequency of the system shown in Figure Q11.a. if      
m= 10 kg attached at one end of weightless rod and k =1000 N/m. 

(8) 
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Figure Q11.a. 
(OR)  (b) (i) Derive an expression for displacement, velocity and acceleration for a free 

vibration system. 
(8) 

  (ii) Discuss about critical Speed of shaft. (8) 
 

12. (a) A heavy machine, weighing 3000 N, is supported on a resilient foundation. 
The static deflection of the foundation due to the weight of the machine is 
found to be 7.5 cm. It is observed that the machine vibrates with an amplitude 
of 1 cm when the base of the foundation is subjected to harmonic oscillation at 
the undamped natural frequency of the system with an amplitude of 0.25 cm. 
Find  
a. the damping constant of the foundation, 
b. the dynamic force amplitude on the base, and 
c. the amplitude of the displacement of the machine relative to the base. 

(16) 

(OR) 
 (b) Find the natural frequency of the semi definite system shown in figure Q12.b 

having m1 = 1 kg and m2 = 2 kg, and k= 200N/m. 

  
Figure Q12. b 

(16) 
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13. (a) Find the natural frequencies and mode shapes of the system shown in Figure 
Q13.a, if m1=m2 = 2 kg, m3 = 1 kg, and k1 = 2N/m, k2 = k3 = 1 N/m. 

 Figure Q13.a 

(16) 

(OR) 
 (b) Using Holzer method, determine the natural frequency of the following 

vibrating system shown in Figure Q13.b, where J1=J2=J3=1, k1=k2 =1. 
 
 
 
 

Figure Q13.b 

(16) 

 

14. (a) (i) Explain about the vibration monitoring method. (8) 
  (ii) Discuss about two plane balancing of rotors. (8) 

(OR) 
 (b) (i) Explain about Active Vibration Control. (8) 
  (ii) Discuss about Dynamic Vibration absorber. (8) 
 

15. (a) Explain in detail various transducers used in vibration measurements. (16) 
(OR) 

 (b) Explain the construction and working of mechanical and electromagnetic 
exciter with neat sketch. 

(16) 

 

J2 J3 J1 
K1 K2 


