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Closed books. Identify your steps with the parameter you are going to calculate and write 
only on one side of the pages. Please make sure that the units are properly handled. 
 
1. Roll motion of a fishing vessel (Lwl: 38 m, B: 9 m, D: 5 m, T: 4 m, Cb: 0.6) in regular waves is going 
to be analyzed. With a model of the ship, free decaying roll oscillation test is performed with the 
following results: 
 

 
 
 
In a simplified way, the moment exerted by the waves is estimated as 𝛥 𝐺𝑀 𝛼, where the slope of the 
wave  is acting from the beam. To design the foundation of a hydraulic motor located on the side of 
the ship, calculate its vertical acceleration due to the ship motion, when a single sinusoidal wave of 0.60 
m in amplitude in resonant condition acts on the ship. The metacentric height is estimated as 0.50 m. 
(35) 
 
 
2. Consider that the surface elevation z in Ecuadorian waters in a certain sea state is a random variable 
with Normal probability distribution (see its expression at the end of the exam), with standard deviation 
𝜎=0.50 m. The surface elevation is recorded using a buoy floating with a scan rate of 100 scans/sec. 
Since it is quite possible that these measurements can be contaminated, as a way of checking, calculate 
the number of registered values in the range 0.62-0.82 meters that you expect to have if the experiment 
is run for 10 minutes. (25) 
 
 
3. Consider that you have the following spectral density function of the relative vertical motion between 
a ship and the sea surface elevation, at the bow of the vessel (L: 50, B: 10, D: 5 m,  : 1100 tons, U: 12 
knots) in long crested sea state 4, see next figure. The maximum recommended value for deck wetness 
is 30 in one hour for this type of vessel developing point-to-point transit, and we would like to check if 
this ship satisfies this requirement. Calculate the average frequency between local crests, and then the 
probability of freeboard exceedance. Does this ship satisfy the previously mentioned restriction? In the 
attached plan, you can observe the characteristics of the floating vessel. (40) 
 



 
 
 
 

 
 
 

 

Normal & Rayleigh probability density functions:    𝑝చ(𝑧) =
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Parameters of Spectral density fn.: ...,4,2,0n,)(Sdm
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