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Theory of Vibration - 18AE56 

Old VTU Question’s Answers 

Module – 1 

Syllabus: 

Introduction: Types of vibrations, S.H.M, principle of super position applied to Simple Harmonic Motions. 

Beats, Fourier theorem and simple problems. 

 

Part – A & B Questions (Mixing of Questions Expected) 

1. Define vibration. List the root causes of vibrations and different methods of eliminating undesirable 

vibrations 

 

2. Define the terms: (i) Periodic motion (ii) Natural frequency (iii) Resonance (iv) Degree of freedom (v) 

Simple harmonic motion (vi) Damping (vii) Amplitude 
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3. Briefly explain different types of vibrations. 
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4. Explain the phenomenon a beat and obtain in amplitude of resultant motion. 
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5. Derive an expression for work done by a harmonic force on a harmonic motion.  
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6. The motion of a particle is x = 5 sin wt. Show the relative position and magnitudes of the displacements 

velocity and acceleration vector at time t = 0 when (i) w = 0.5 rad/sec (ii) w = 2 rad/sec. 

 

  

 

 

 

 



Department of Aeronautical Engineering, GCEM, Bangalore                                                                                                           rajreddyhg@gmail.com 7 

 

7. Add the following harmonic motion and check the solution graphically. 
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8. Add the following harmonic motions analytically and check the solution graphically 

. 
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9. Split the harmonic motion  into two harmonic motions one having phase of zero and 

the other of 60°.  
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10. A harmonic motion is given by the equation . Determine its two components such 

that one leads it by 300 and other lags it by 600 using analytical method. (Similar to Q.No.9, *Sol is in 

Graphical Method) 

 

11. Add the following harmonic motion analytically and check the solution graphically: 
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12. A harmonic motion is given by the equation n(t) = 5 sin(15t – π/4) cm where phase angle is in radians 

and t in seconds. Find (i) Period of motion (ii) Frequency (iii) Maximum displacement, velocity and 

acceleration. 

 

13. A force P0sinwt acts on a displacement . If P0 = 25N, x0 = 0.05m  

rad/sec. Find the work done during i) First second ii) First 1/4 of second.  

Similar Problem: 
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14. Split the harmonic motion  into two harmonic motions having phase angle of zero 

and the other of 450. Verify answers by graphical method. 

Solution is Similar to Q.No.9 

 

15. Add the following harmonic motions analytically, 

 

Solution is Similar to Q.No.8 

16. A body is subjected to two harmonic motions as given below;  And . 

What harmonic motion should be given to the body to bring it to equilibrium?  

Similar Problem Solution: 
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17. Represent the periodic motion given in the following Fig. by harmonic series. 
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18. Determine the Fourier series for the curve shown in Fig. 

 

 

 



Department of Aeronautical Engineering, GCEM, Bangalore                                                                                                           rajreddyhg@gmail.com 18 

 

 



Department of Aeronautical Engineering, GCEM, Bangalore                                                                                                           rajreddyhg@gmail.com 19 

 

 

19. Develop the Fourier series for the curve shown in Fig 
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20. Represent the periodic motion given in Fig. by harmonic series. 
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