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Answer Any Five questions 
1.. Solve the beam problem of :Fig.-1, using the stiffness method. 
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2 Derive the element stiffness matrix for an isoparametric linear plate bending element showing all the steps. 

3. Starting from fundamentals, show that for a plane stress problem '\1 4¢ = 0, if the body forces are absent. ¢is the 

Airy's Stress function. 

1 X 
4. a) Show that for a damped system in free vibration the logarithmic decrement is expressed as 5 = -In-' 

n xi+n 

b) For a system having mass 10 kg and spring constant 10 kN/m, the amplitude decreases to 0.2 of the initial 
value after six consecutive cycles. Find the damping coefficient of the damper. 

5. China Navigations' S-Ciass ship has the following principal particulars: 

LoA= 199.99m; Lpp= 190.00m; Bm1d= 28.20m; Dm1d=15.50m; Tdesign=9.50m; Tstrength=10.50m; Displacement= 
43,333 tonnes and Deadweight (design) = 26,000 tonnes. Main engine installed is Wartsila 6RT-flex58T-D, 
which produce 13560kW MCR at 105 rpm and 8136 kW NCR (60% of MCR) at 85rpm. Check if these rpms 
are free from resonance vibration. Use SR 94 expressions for NV2 and NH2 calculations. For estimation of 
higher freque'lcies use the expression Nnv /N2v =(n-1 )!!., 11 = 0.85. 

cpm; [B3D4 
.NH2 = 3 ft:;i! X 10 + 46 cpm 

/).H'' = /). (1.3 + 0.3 ~l 
6. a) Consider a diver weighing 700 Nat the end of a diving board that cantilevers at 1.5m. The diver oscillates at a 
frequency of 2Hz. What is the flexural rigidity E/ of the diving board? 

b) A 200 kgf vertical axis exhaust fan in the galley is to be vibration mounted in shear at four points with at least 
9'1% insulation, the fan turning at 3000 rpm. Spesify the mounts. 

c) The modal matrix of a 3-DOF system with m1= m2= m3= m and k1= k2= k3= k is given as: 

[

1.000 -0.802 0.445 ] 
[X]= 0.802 0.445 ~1.000 

0.445 1.000 0.802 
Verify the orthogonal properties of the modes. 

7. a) Determine the 'point matrix', 'field matrix' and 'transfer matrix' for a multi-degree freedom torsional vibration 
system. 
b) Discuss direct detailed method for hull girder vibration. 




