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2 a. Define the follogffierms Draught ,q, Ii) aft perpendicular

iir) Forward dffiCidicular rv) Lengtfoffieen perpendiculars. (08 Marks)

b. The half ordtlate$of a water plane I are as follows :

id from midshii) area of water plrui.m* ii) distance of c,eAffiid from midships. (12 Marks)

d,i+ ,{JSW -]" '3 a. Explain with the help of a,*rqqf'sketch : i) Wat_ffiHb area coeff@
. $ ..i\ ,. if 1ltu

: :l'l

,,*JSM
Whtrb

b.

1) Equilibrium ii).#able iiD Unstable. (10 Marks)

b. An oil tanker 24m wide*ili places 25000 tonne when loaded in nine equal tanks, each 10m

long, with oil rd 0.8. Catreulate the total free surface effect with :

D no longitudinal divisions.
ii) a longitudinal,,&nterline bulkhead.
iii) twi4long.ift]dinal bulkheads, forming three equal tanks.

iv) twin longitudinal bulkheads, the centre"compartment having a width of 12m, (10 Marks)
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I a. Define the following terms : \ ,., I *
D Density ii) Relative Oen**fff' iii) Centre of pressriie iv) Centroid. (08 Marks)

b. A rectangular double bottom*tanl8 is 20m long, 12m widd%dd 1.5m deep and is fulI of sea

water having a density of tpffitonne/m3. Calculate-*ths+pressure in kN/m3 and load in MN
on the top and bottom off,h$tank if the water is : _ ...

i) at the top ofthe td! tutu' ii) lOmup the soffifng pipe above the tank top. (l2 Marks)

, (04 Marks)

c. A box barge rp55ffiong, 9m beam @ffii 'deep. A similar$ e having a volume of 3200m3

is to be cons d. Calculate the #ttgth, breadth an{depth of the new barge. (06 Marks)

4 a. Define.*funtre of gravity P€fu€ an expressifu-for shift in centre of gravity due to
move d,htofmass. ,*# i,,,,,,- 

-'-"'''" (08Marks)

b. nxpl&the effect of a suiffidbd mass. d\. :4 (04 Marks)

c. A €ssel of 8000 tonr{ffisplacement has "7S'tonne of cargo on the deck. It is lifted by a

*@enick whose hea4,ig1O.5m aboveth.crtgEj_9f gravity of the cargo and placed in the lower
{.,'1.,.,fi616 9m below me[4m;dt< and 14m forward of its original position. Calculate the shift in the

*"vessel's centre o' ity from its of.iginal position when the cargo is
i) Just clea#f*e deck ii) #tfie derrick head iir) in its final position. (08 Marks)

'1+t \
ie_ :: .,::," 

':::.j'5 a. Explain the ffiitowing terms reht;d to stability of ship with neat sketches :

I of2



18MR52

".

8 a. Derive an expression fo5-eJo,.{rf in trim d1e to chargp;'in density' (08 Marks)

b. Defrne 1) Reserve affi#5ircy ii) Permeafiili,5," (04 Marks)

c. A ship l20m long and--$100 ionne displacementkhGats at a level draught of 6.5m in fresh

wateiof 1.00 t/ml-,IvICtt cm 130 tonni rr,,.,TPq in sea water 16.5 , LCB 2.30m forward of
midships. Lcqe..Oln1ift of n idrhips. Calcula&uthe new draughts if the vessel moves into sea

water of t.OZq (nfl without change in dl$#aoement. (08 Marks)

-:t .- !ri'

g a. n.n".,tfu-ffiflbwing terms related tqpropeller : i) Pitch ii) Apparent slip iii) Real slip.
& ; (06 Marks){"

b. uxpffiMbout cavitation and its{+trddts on propeller. .* .'* - (06 Marks)

c. A iropeller of 4.5m pitch turns,. atlZO r9v/min an$*_={Jffi the ship at 1515 knots. If the wake

aactlon is 0.30, catcutate ffiparent slip and6e_6ffiW "':: vffi::: (08 Marks)

drl
10 a. Explain Rudder theory'. .=. 

' 
^ *.. -; d (12 Marks)

b. A rudder tras'a1area"of 15m2 with its c,$d f effort 0.9q**Agu the centre of a stock. The

maximum rudder angle is 350 and it is designed for a service speed of 15 knots. Calculate

the diamet.;;i[h]ftd;;i..k ifjt&#d""m allowaffitress in the stock is 55MN/m2

and the ruddeffffce parallel to thdc-qtre line of the Xh,lp{t given by:

6a.
b.

7 a. Derive the expression for change

longitudinal direction. Also obtain exp&sslpns tbr change m end drau_g$s. uz vrarKs)

b. ,L strip of 5000 tonne displacement*96ft long, floats at.draughts P{5:6^m lyard i"g 6:i
A JurP Vr Jvvv

aft. The TpC is 11.5, GMr lOsq.pYkkcentei of floatation 24g-''aft of midships. Calculate

i) the MCTL- 
"' 

,) ih.;ar^#fld draughts when 8$,J are added 31m forward of
midships. ". ; 
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