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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions : (2x10) 

 a) What are the main causes of vibrations and the methods to reduce them?  
 b) State D’Alembert’s principle.  
 c) Define free, damped and forced vibrations.  
 d) How many natural frequencies does a continuous system have?  
 e) What is meant by logarithmic decrement?   
 f) Define the term magnification factor  
 g) Name a few methods for finding the fundamental natural frequency of a multi 

degree of freedom system. 
 

 h) What is Rayleigh s principle?  
 i) How is the critical speed of a shaft determined?  
 j) Differentiate the classical and Non-classical flutter?  
    

Q2 a) Determine the frequency of oscillations for the system shown in fig. Also 
determine the time period if m = 4 kg and r = 80 mm. 

 

(5) 

 b) Find the equivalent stiffness, frequency and time period for the system shown 
in figure below,  
If k1= 200 N/m k2 = 100 N/m, m = 20 Kg L = 2000 mm, A = 100 mm2 density 
is 7200 kg/mm3 

 

(5) 

    
Q3 a) An aerofoil using in its first bending and torsional modes can be represented 

schematically as shown in figure connected through a translational spring of 
stiffness k and a torsional spring of stiffness kT. Write the equations of motion 
for the system and obtain the two natural frequencies. Assume the following 
data. m = 5kg , I = 0.12 kg m2, k = 5 X 103 N/m, kT = 0.4 X 103 Nm/rad,              
a = 0.1 m 

(5) 
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 b) Derive the governing equation for continues vibration of a slender axial bar of 

length L, cross- sectional area A and density ρ. 
(5) 

    
Q4 a) The equations of motion of a two degree of freedom system is given by  

m 0
0 m

ẍ
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+
2k −k

−k 5k

x
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0  

The eigen vectors for the above system are given by  

X =
1
. X =

1
.  

Calculate the principal coordinates of the system.. 

(5) 

 b) Explain the Rayleigh Ritz method for vibration analysis? (5) 
    

Q5 a) Find the lowest natural frequency of vibration for the system shown in Figure 
by Rayleigh’s method. 

 
 

(5) 

 b) Show that the equation of transverse vibrations of a beam at a distance x with 
deflection `y' is given by d4y/d4x + ρA/EI d2y/dt2 = 0. 

(5) 

    
Q6 a) Explain briefly about collars triangle and aero elastic tailoring (5) 

 b) Derive an expression for the control reversal speed for a typical section airfoil (5) 
    

Q7  Determine the modes of vibrations for the system shown in figure 

 

(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) wing divergence    
 b) control reversal  
 c) wing flutter    
 d) flutter speed  
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