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Note: Answer any FIVE full questions, cholttg$ ONE full question frou each module.

a. Define the following terms ' ==-ffi ,, u' 
*'

[l], ff,:ff:ff,,I': '.]. H.
i(iii) Buoyancy. ' ,.",;,(iv) Centroid 

^ 
py,g S 

* 
.._,-_ .r (06 Marks)

b. Derive an expression,ffilQdd on an immersed pt?qq$' (06 Marks)
c. A ballast tank is ls"'$fi1$ong, 12 m wide and lTt{"fn deep and is filled with fresh water.

Calculate the load:'e*l'the top and short side, if s
(i) The*tffi-.ii just completely tull.*r,""
(ir) Theqp i$'a head of 7 m of watffi$ove the tank top. (08 Marks)

..q,tiq;,"',1 . .,.,.o;

2 a. Define the following terms : , 
*'!' 

",.r -(i) aft perpendicular \r!;i-;

(iD forward perpendicular ***u

(iv) Draught ,,,.r..",.'--' .; 
..'. '"*[] (06 Marks)

b. Explain Simpson's rulffi ::.,:r,,== * r (06 Marks)
c. The TPC values of ,a ship at 1.5 m ffiqu{s of draughtqfummencing at the keel, are

4.0, 6.1,7 .8,9.!#93, 1 1.4 and 12 rqreopeetively. Calculffia draught of 9 m,
(i) Displacement

:

,n^*;r., ..,,.L:-".' Modrrle-2 , ';:"' Module-2 ",-
(06 Marks)3 a. 'Defiho4dhd weight, gros*.to,4pge, net tonnage.- s'[

b. ExpJaiii wetted surface ,xi.o,. (04 Marks)
and has a*6iHtf< co-efficient of 0.7. The area of immersed

,,1,lffisfrin rc.tion $:fn$# If beam = 0.13xlength =2.lxdravght, calculate (i) Length of
'*, Jrthe sh'p (ii) Pflstnatic co-effrcienJ ({ii) Midship section area co-effrcient. (10 Marks)

c. ",.4, 
ship displaces 94

"'. lffiship section isffi
''. "rthe ship (u) PAShatic co-etticrenJ (ttr) Mrdshrp sectron area co-etlicrent. (10 Marks)

,l;:'=t ,"''5' OR
4 a. Derive a#el;ression for shift in center of gravity due to movement of mass. (08 Marks)

b. Explain the Effect of a suspqndbd mass. (06 Marks)
c. A ship of 10,000 tonne"."ilffi$lacement has a mass of 60 tonne lying on the deck. A derrick,

whose head is 7.5 m above'"the centre of gravity of the rnass, is used to place the mass on the

tank top 10.5 m below the deck. Calculate the shift in the vessel's centre of gravity when the. .,':

mass N, *=.;.\(r) Juqt-ilifiYofthe.deck.
(ii) Attfib'$denickhead.
(iii) , In.'its fural position.

.+;rri;ll4l

.,i;:r"r!,

I of2
(06 Marks)
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Module-3

6 a. Explain the two sections of ship resffi.t9nce. (10 Marks)

b. Define fuel co-efficient and admi-ffit! Co-efficient.effici

5 a. Explain the following terms with respect to stability of ships :.,:;,*
(1) Equilibrium (ii) Stable (iii),t{frpUnstable
(iv) Neutral equilibrium "r;tt (12 Marks)

b. A ship of 8000 tonne displacement has its centre*-6f;grH,Vity 4.5 m above the keel and

transverse metacentre 5 m above the keel when a rebfan$ilar tank 7.5 m long and 15 m wide

contain sea water. A mass of 10 tonne is moved;!ffipHcross the deck. Calculate the angle of
heel: **{

(, If there is no free surface of water,.. 
,\ir

(ir) If the water does not completelfrdlllhe tank. 
,r*::I 

(08 Marks)

OR

b. Define fuel co-efficient and admi,f$l! Co-efficient. ^(04 
Marks)

c. A plate drawn through fresh r6a{a;$rit 3 m/s has a frictiory'l istance of 12 N/m2. Estimate

the power required to overeou&the frictional resistance ofa ship at 12 knots if the wettedthe power required to overeouff&the frictional resistance r

,*6.. area ii 3300 m2 anl-lhfo{naex of speed is 1.9., 'fl

,J1r; Module-4 ,.#t=-
7 a. Derive an expression fur change in mean draughtHud to change in density. (08 Marks)

b. A ship 120 m loa$ and 9100 tonne displacemedt floats at a level keel draught of 6.50 m in
fresh water of 1*0p t/m'. MCTI cm 130,!onne rn, TPC in sea water 16.5, LCB 2.30 m

forward of midsfr'$s. LCF 0.6 m.aft oQfu,lilships. Calculate the new draughts if the vessel

moves intcijei=water of 1.024 t/# withoiit'Lhange in displacement. (12 Marks)
.!

r*,r OR 
-r. \*"8 a. Deri@r expression for changg#itn du. to change jffisity. (08 Marks)

b. Defrne : (i) Reserve Buoyancy "",,,,,,,,,"' (ii) Permeabjlrt"y " , (04 Marks)

c. A ship 125 mlong displages f2,000 tonne, whg_n% mais of 100 torure,ih moved 75 m from
forward to aft there is a^dry@e in trim of 65 cd\the stern. Calc@gtg

(iD The longitsdiifal metacentric ffiffi$(iii) The distarite moved bv the c6nt& bf sravity of the.ship. (08 Marks)

(06 Marks)

(06 Marks)

rl,H"' ,,''EEQ&Ie-5.g a. Define : (i) pftdh of the propele#+.3 " tiii Apparent slif (iii) Speed of advance
Iiw\dTnre qlin ,&. ,-w*,lqt (06 Marl{iv}PTrue slip fub. How thg',pfuch of the propelffiffibe measured?

i' '1r'

measured?,H1hin. (06 Marks)
has an adrpird y co-eTcient, b^as9d on shaft power,.ofc. A sh{pgf/15000 tonne di

420* The mechanical-,q ,idibncy of the rnapfiinery is 83%, shaft losses 6o/o, propeller
effiEiency 65oh andQPC 0.71. At a particulai Speed the thrust power is 2550 kW.

t0

(r) I
(08 Marks)

(06 Marks)

b. Derive an expression for,gl,rkei of hell due to force on rudder. (06 Marks)
c. A ship whose maximu-d$ffiffid is 18 knots, has a rudder of area 25 n*. The distance from the

centre of stock to the ffitFe of effort of the rudder is 1.2 m and the maximum rudder angel is

35".If the maxinllmrllowable stress in the stock is 85 MN/m2, calculate the diameter of
the stock. The r&{dftsr force parallel to the streamline should be taken as 580 Av2, N.

(08 Marks)
'il1W"' ,r !r ,r * ,F
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