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B.E DEGREE EXAMINATIONS: MAY 2018 

(Regulation 2015) 

Sixth Semester 

AERONAUTICAL ENGINEERING 

U15AET601: Vibrations and Aeroelasticity 

COURSE OUTCOMES 

CO1: Relate the concept and types of vibration. 

CO2: Identify the mass, damping, and stiffness matrices from the equations of motion. 

CO3: Calculate the vibration of the structure under various dynamic loading conditions. 

CO4: Analyze the structure for its damping property and resonance condition. 

CO5: Understand the concepts of coordinate coupling and principal coordinates. 

CO6: Identify the effects of vibrations on aircraft structures and the change in aerodynamic property of the 

structures. 

Time: Three Hours Maximum Marks: 100 

Answer all the Questions:- 

PART A (10 x 1 = 10 Marks) 

1. If the spring with stiffness K cut into two equal parts and connected in parallel, then Keq= CO2 [K2] 

 a) 3K b) 6K   

 c) 4K d) 9K   

2. A vibrating system has the spring of stiffness 32N/m and mass 2 kg. If the system is having a 

damper, whose damping coefficient is 8N-s/m. The system is 

CO2 [K2] 

 a) Over damped system   b) Under damped system   

 c) Critical damped system d) Undamped system   

3. Projection on a straight line of a point that is moving on a circle at constant speed is  CO1 [K2] 

 a) Harmonic motion  b) Oscillatory motion   

 c) Transverse motion d) Non uniform motion   

4. The study deals with interaction of aerodynamics and elasticity is termed as CO6 [K2] 

 a) Static aero-elasticity b) Dynamic aero-elasticity   

 c) Flutter d) Buffeting   

5. An under damped oscillation of SDOF system in the time –displacement plot the third peak of 
magnitude is 100 and the tenth peak of magnitude 10. find the damping ratio 

CO2 [K1] 
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 a) 0.052  b) 0.023   

 c) 0.366 d) 0.159   

6. Rearrange steps based  on damping ratio 
1. Over damped system. 
2. Critical damped system.  
3. Under damped system. 
4. Undamped system. 

CO4 [K1] 

 a) 4-2-3-1 b) 4-1-3-2   

 c) 4-2-1-3 d) 4-3- 2-1   

7.  1. The response of an undamped system under resonance will be zero. 
2. The value of the amplitude ratio at resonance is called Quality factor. 
3. The difference between the frequencies associated with half power points is called the 
frequency ratio of the system. 
4. The relative sliding of components in a mechanical system causes coulomb damping. 
Which of these statements are correct? 

CO2 [K2] 

 a) 1-2 b) 3-4   

 c) 1-3 d) 2-4   

8.  Assertion (A): External power is used in active isolation. 
Reason (R): There is no external power used in passive isolation. 

CO1 
 

[K2] 

 a) both A and R are individually true 
and R is the correct explanation of A 

b) both A and R are individually true but 
R is not the correct explanation of A 

  

 c) A is true but R is false d) A is false but R is True   

  9. Match the following: 

List I List II 
A. Viscous Damping                          i.  Dry Friction 
B. Coulomb Damping                        ii. Microscopic slip 
C. Structural Damping                       iii.  Flow through orifice 
D. Interfacial Damping                       iv. Internal friction of molecules 

 

CO5 
 
 
 
 
 
 

[K2] 

        A         B        C        D   

 a) ii iv iii i   

 b) iii i iv ii   

 c) iii ii i iv   

 d) ii iii iv i   

10. Assertion (A): When a system vibrates in a fluid medium is known as viscous damping 
Reason (R): When a system vibrates in a fluid medium is known as coulomb damping. 

CO1 
 

[K2] 

 a) both A and R are individually true and 
R is the correct explanation of A 

b) both A and R are individually true but R 
is not the correct explanation of A 

 

 c) A is true but R is false d) A is false but R is True  
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PART B (5x 2 = 10 Marks) 

(Answer not more than 40 words) 

11. State D’Alembert’s principle. CO1 [K1] 

12. What is the difference between a vibration isolator and a vibration absorber? CO2 [K1] 

13. Consider two harmonic motions of different frequencies: x1(t) = = 2cos 2t and x2(t) = cos3t.  

Is the sum x1(t) + x2(t) a harmonic motion? 

CO1 [K4] 

14. A vibrometer having the amplitude of vibration of the machine part as 4 mm and ξ=0.2. 
Performs harmonic motion. If the difference between the maximum and minimum recorded 
value is 5mm, determine the natural frequency (in rad/sec) of vibrometer, if the frequency of 
vibration part is 12 rad/sec. 

CO3 [K4] 

15. What is meant by static and dynamic coupling? How can you eliminate coupling of the 
equations of motion? 

CO5 [K1] 

16. What is a semi definite system? Give two examples of physical systems that are degenerate. CO4 [K1] 

17. The equation of motion for a damped viscous vibration is 3x� +9x� +27x=0.Find the 
damping factor. 

CO5 [K3] 

18. Write the boundary conditions for the lateral vibration of a string having (i) both ends free   
(ii) both ends fixed. 

CO3 [K2] 

19. Draw the aeroelastic collars triangle. CO6 [K1] 

20. Define buffeting. CO6 [K1] 

Answer any Three Questions:- 

PART C (5 x 14= 70 Marks)  

(Answer not more than 300 words) 

Q.No.21 is Compulsory 

21. Derive the response of undamped system under harmonic excitation and obtain 
expression for magnification factor. 

 CO1 [K2] 

22. A mass m of 10 kg traveling with the velocity v = 50 m/s strikes and becomes embedded 
in a massless board supported by a spring of stiffness k = 6.4x 104 N/m in parallel with a 
dashpot with the coefficient of viscous damping c = 400 N.s/m. Determine the time 
required for the board to reach the maximum displacement and the value of the 
maximum displacement. 

 
Figure 1 

 CO2 [K3] 
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23. Two subway cars of Figure-2 has 2000 kg mass each and are connected by a coupler. 
The coupler can be modeled as a spring of stiffness is 280,000 N/m. Write the equation 
of motion and calculate the natural frequencies and mode shapes. 

 
Figure-2 

 CO5 [K3] 

24. Figure-3.shows a vibrating system having two degree of freedom. Determine the two 
natural frequencies of vibration and the ratio of amplitude of the motion of m1= 1.5 kg 
and m2=0.8 kg, k1= k2=40 N/m. 

 
Figure-3 

 CO4 [K3] 

25. Derive the natural frequencies and mode shapes of a simply supported beam.  CO3 [K2] 

26. Determine the equation of motion in matrix form, and then calculate the natural 
frequencies and mode shapes of the torsional system of figure-4. Assume that the 
torsional stiffness values provided by the shaft are equal (K1= K2) and that disk 1 has 
three times the inertia as that of disk 2(J1= 3J2). 

 
Figure 4. 

 CO4 [K3] 

27. Derive an expression for the divergence speed of a 2D wing.  CO6 [K2] 

 
 

************ 


