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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO from 
Part-III. 

The figures in the right hand margin indicate marks. 
 

Part- I 
Q1  Only Short Answer Type Questions (Answer All-10)                                                 (2 x 10) 

 a) What is the difference between periodic motion and simple harmonic motion?  
 b) State D’Alembert’s principle.  
 c) Define damped and undamped vibrat ion.  
 d) What is meant by logarithmic decrement?   
 e) Explain Holzer’s method  
 f) With the help of Collar’s triangle, least out the vibration types of aeroelastic 

phenomena. 
 

 g) What is mass balancing?  
 h) What is flutter? Write the types of flutter.  
 i) Name the two method of increasing divergence speed of an aircraft wing.   
 j) State the buffeting and dynamic response  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of 
Twelve) 

(6 x 8) 

 a) Derive expression and obtain the natural frequency of vibration of a spring mass 
system in vertical position using 1. Newton’s law and 2. Energy method. 

 

 b) Prove that the harmonic function of frequencies p and 2p when added will give 
periodic function of frequency p. 

 

 c) Determine the frequency of oscillations for the system shown in fig. Also determine 
the time period if m = 5 kg and r = 100 mm. 

 

 

 d) Consider a single degree of freedom spring mass damper system subject to a 
single frequency harmonic excitation. Obtain the steady-state system response. 
Define the magnification factor and phase angle. 

 

 e) Explain with necessary equation how does a secondary system absorbs the 
oscillation of a primary system subject to harmoni8c excitation? 

 

 f) Derive the governing differential equation for the damped free vibrations of a single 
degree of freedom system. 

 

 g) A uniform bar of length L undergoes free axial vibrations. Derive and obtain the 
governing differential equation for the system 
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 h) Using necessary equation, explain how vibration measuring instruments are 
characterized. 

 

 i) Use Lagrange’s equation and obtain the equations of motion for the system shown 
below. m1 = 2Kg, m2 = 4Kg, K1=2K2 = 4K3 = 25 N/mm. 

 

 

 j) Explain the physics of bending -torsion flutter.  
 k) For a 2-D wing derive an expression for the aileron control reversal speed.  
 l) 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 = 6kg, I = 0.15 kg m2, k = 6 X 103 N/m, kT= 0.5 X 103 Nm/rad, a = 0.1 m 

 

 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Derive the governing differential equation for the damped free vibrations of a single 
degree of freedom system and solve the same for over damping and under 
damping. 

(16) 

    
Q4  Illustrate the use of Holzer method using the example of the system shown in 

figure. 

 

(16) 

    
Q5  State Hamilton’s principle and obtain the governing equation of motion of bending 

vibration of uniform simply supported beam of length ‘l’ and constant EI. 
(16) 

    
Q6  How many types of control reversal can happen in the flying airplane? Discuss the 

different types and suggest the remedies.  
(16) 
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