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Theory of Vibration - 18AE56 

Old VTU Question’s Answers 

Module – 5 

Syllabus: 

Numerical Methods for Multi-Degree Freedom Systems: Introduction, Influence coefficients, Maxwell 

reciprocal theorem, Dunkerley’s equation. Orthogonality of principal modes, Method of matrix iteration-

Method of determination of all the natural frequencies using sweeping matrix and Orthogonality principle. 

Holzer’s method, Stodola method. 

 

Part – A Questions 

1. Write a short note on influence coefficient. 

 

 

2. State and prove Maxwell’s reciprocal theorem. 
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3. Determine the influence coefficients for the system shown in below Fig. Take m1 = m; m2 = 2m; m3 = 

3m; l1 = l2 = l3 = l 
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4. Determine the influence co-efficient of the triple pendulum shown in below Fig. 
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5. For the system shown in below Fig, determine the influence coefficient 
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6. Find the flexibility influence coefficients for the system shown in below Fig 
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7. Explain Dunkerley’s method. 
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8. Find the natural frequency of the system shown in below Fig by Dunkerly’s method. Take E = 

1.96x1011 N/m2, I = 4x10-7 m4. 

 

or 

 

 

9. A shaft shown in below Fig. of 50 mm diameter and 3m long is supported at the end and carries three 

weight of 1000 N, 1500 N and 750 N at 1m, 2m and 2.5m from the left support. Taking E = 200 GPa, 

find the frequency of transverse vibration. 
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10. A shaft 180mm diameter is supported in two bearing 2.5m apart. It carries 3 discs of weight 2500N, 

5000N and 2000N at 0.6m, 1.5m and 2m from left end. Assume the shaft weight to be 1900N/m length. 

Determine the natural frequency of transverse vibration by Dunkerley’s method. Take E = 200GPa 

Or/ Similar 

A shaft 180mm dia is supported at 2.5m apart. It carries three discs of weight 2500N, 500N and 2000N 

at 0.6m, 1.5m and 2m from left end. Assume shaft weight to be 1900N/m and E = 200GPa. Determine 

the natural frequency of transverse vibration. 
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11. A shaft 100mm diameter is supported in short bearing 3m apart and carries 3 discs weighing 900N, 

1400N, 700N situated in 1m, 2m and 2.5m from one of the bearings respectively. Assuming E = 200GPa 

and density of shaft material = 7800 Kg/m3, calculate the frequency of transverse vibration, by 

Dunkerley’s method. 
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12. Using Stodola’s method find the fundamental mode of vibration and its natural frequency of spring 

mass system shown in below Fig. Given K1 = K2 = K3 = 1 N/m, m1 = m2 = m3 = 1 kg. 
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13. Using Stodola’s method, determine the fundamental mode of vibration and its natural frequency of 

the spring mass system shown in below Fig. 
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14. Using Stodola’s method, determine the lower natural frequency of the system shown in below Fig 
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15. Using Stodala’s method, determine the lowest natural frequency of the torsional system shown in 

below Fig 
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Part – B Questions 

1. Determine the natural frequency and the mode shape of the system shown in below Fig by Holzer’s method. 

m1 = 2 kg, m2 = 4 kg, m3 = 2 kg, k1 = 5 N/m, k2 = 10 N/m 

 

 

2. Using Holzer’s method, determine the first two natural frequencies of the system shown in below Fig. 

 

3. By Holzer’s method, find the natural frequencies of the system in Fig Q10. Assume K = 1N/m, m= 1Kg 

 

4. Determine the natural frequency of the system shown Fig 9(b) by Holzer method. Given J1 = J2 = J3 = 1Kg 

m2, K K 1N.m/ rad 
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5. Using Holzer’s method find the natural frequencies of the four mass system as shown in Fig. Q10, if K = 1 

N/m and m = 1 kg 

 

6. Find the natural frequency of the system shown in Fig. Q8 by Holzer’s method. Assume m1= m2= m3= 1 

kg and k1= k2= k3= 1 N/m 

 


