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V61/T11046/EE/20160720

Time : 3 Hours Marks : 80

Instructions :
1. All Questions are Compulsory.

2. Each Sub-question carry 5 marks.

3. Each Sub-question should be answered between 75 to 100 words. Write every questions
answer on separate page.

4. Question paper of 80 Marks, it will be converted in to your programme structure marks.

1. Solve any four sub-questions.
a) A block of wood 4m long, 0.3m wide and 0.25 thick floats at a draft of 0.15m in

seawater.
Calculate : 5
i) Mass of the wood and ii) its relative density.

b) Define: 5
i) Archimedes principle ii) Relative density
iii) Displacement iv) Light weight
v) Dead weight 5

c) Define reserve buoyancy with a simple sketch. Why is sufficient reserve buoyancy
important? 5

d) Explain with neat sketch 5
i) Prismatic coefficient and ii) Block coefficient.

e) A ship 135m long, 18m beam and 7.6m draught has a displacement of 14000 tonne.
The area of immersed midship section is 130m2. Calculate Cb and Cp. 5

2. Solve any four sub-questions.
a) What is the Girth of a ship? How is the wetted surface area of a ship found from it? 5
b) Define the concept of a stable, unstable and neutral equilibrium of a ship. Illustrate

with supporting figures. 5
c) What is Metacentric diagram? A vessel of constant rectangular cross section is 12m

wide. Draw the metacentric diagram using 1.2m intervals of draught upto 7.2m water
line. Take BM= B2 /12d. 5

d) In transverse stability, What is the significance of GZ. Derive relation between GZ
and GM for small angles of heel. 5

e) A mass 6 tonne is moved transversely through a distance of 14m on a ship of
4300 tonne displacement, when the deflection of an 11m pendulum is found to be
120mm. The transverse metacenter is 7.25m above the keel. Determine the height of
the center of gravity above the keel. 5
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3. Solve any four sub-questions.
a) Define Center of gravity. A ship of 5000 tonne displacement has mass of 200 tonne

on the fore deck 55m forward of midships. Calculate the shift in the center of gravity
of the ship if this mass is moved to a position 8m forward of midships. 5

b) What is the effect of a suspended mass on the center of gravity of the ship. 5
c) A ship of 10000 tonne displacement has a mass of 60 tonne lying on the deck. A

derrick whose head is 7.5m above the center of gravity of the mass is used to lift and
place the mass at some other position on the ship. Calculate the shift in the vessel's
center of gravity when the mass is. 5
i) Just clear of the deck and
ii) When the mass is at the derrick head.

d) What are cross curves of stability? Why are they called so? Draw a typical set of
cross curves of stability mentioning units for X and Y axis. 5

e) Define: 5
i) Trim
ii) Mean draught and
iii) Longitudinal center of floatation. Draw a typical curve of statical stability.

4. Solve any four sub-questions.
a) A ship of 4515 tonnes displacement is upright and has KG=5.4m and KM=5.8m. It is

required to list the ship 2° to starboard and a mass of 15 tonnes is to be shifted
transversely for this purpose. Find the distance through which it must be shifted. 5

b) What is 'Free Surface Effect'? How does it affect the stability of the vessel? How can
you reduce the effect of free surface on the stability of the vessel? 5

c) Explain what is an Intact buoyancy. What counter action can be taken in case of loss
of intact buoyancy due to collision, grounding etc. 5

d) Write notes on: 5
i) Speed-length ratio
ii) Admiralty coefficient and
iii) Fuel coefficient.

e) A vessel uses 125 tonne of fuel on a voyage when travelling at 16 knots. Calculate the
mass of fuel saved if, on the return voyage, the speed is reduced to 15 knots, the
displacement of the ship remaining same. 5
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