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Note: Answer any FIVE full questbns, ihoosing ONE full question f,rom each module.
j*,

a. Define .,#ffi4{oaute-1
i) Density 

= 
-. {. d

(04 Marks)ii)Relativedensity. ^"-.t,.{.. ,Lb. Derive an expression ffiffibtd load on an immersffiil'{ane. (06 Marks)
c. A peak bulkhead is injm{form of a triangle, apex db$n, 6m wide at the top, 9m deep. The

tank is filled with-iea water calculate the load o_n the bulktread and the position of centre of
pressure relativ4,to* top of the bu1lhead.if.ft=E:water is ;

(10 Marks)ii) 4m un t]re sounding pipe. 
.q@@""^D #s\

,rr;irr::::::::::- j"ffilOR '&.--:H
2 a. Define

i) Centre ofpressure dr # " . =+ii) Simpson's Rule. ,,,,,*':,-,,,.. 1+ . .".*,,]ri (04 Marks)
b. A piece of aluminium has-+jfiis of 300gm ana pifttume is 42cm3. Siiiulate :

i) 1ts density in kg/m3 ; ,

ii) Its relative density .
iii)The mass of !0p0mi of aluminium.,** **-i ;= " 

(06 Marks)
c. The immersed'E:nls-sectional areas-=tlf-.ffiggfi a s[ip 180m longy at equal intervals are 5, I 18,

233,291,303,'504, 304,302,283,L7l,ahd 0 m2 respectively. Calculate the displacement of
trc srrr.1*ip.:;a water.r, ,r.r:,.yil.u,,_-, dffi Marks)

3 a. ExplpinArchimede's ptinffiip}E. ._.):- (04Marks)

b. DpriVe an expression fot^t-6.g per centime{efWYffhersion. (06 Marks)
c.., \ffi**hip l50m long and.2$.5m beam floats'af.rt draught of 8m and displaces 19500 tonne. The
,,11rtur[IPC is 26.5 and nri{r*hip section area co-efficient 0.94. Calculate the block, prismatic and

' water plane area c*efficients. (10 Marks)

4 a. Define 
"".ri$.df 

g*rrity. Derivesarrexpression for shift in centre of gravity due to movement
of mass. * (06 Marks)

b. Explain the effect of a q$lprrded mass. (04 Marks)

c. A vessel of 8000 tonnti" di5placement has 75 tonne of cargo on the deck. It is lifted by a
derrick whose head i$10.5m above the centre of gravity of the cargo, and placed in the

lower hold 9m b,s.lo.w,the deck and 14m forward of its original position. Calculate the shift in
the vessel's centre-bf gravity from its original position when the cargo is :

i) Just clear of the deck
ii) At the'$erfick head
iii) kr itst.$ri l position. (10 Marks)
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Module-3
Explain how metacentric height *a t.urtt'.rsp "it'etacentre 

can be determined using an

irriit ing experiment t:.' r - ,,,,,-,..;ri 02 Marks)

A ship of 8000 tonne displacement has its.*oentre of E.ravity a.5fu.'%bi$Ve the keel and

transverse metacentre 5m Jbove the keeX-Y\en a rectangular tank 7,bqp9"q and 15m wide

contains sea water. n t"ut" of 10 to-npe,6lr1ffived 12m across the*deQ,k' ealculate the angle of

5a.

b.

6a.
b.

7a.
b.

8a.
b.

10 a.

b.

y=#,eR

:

3ing forward of midshiPi.
fu d"..1

i) The MCTI cm _ - ^ s, Jb"

ii) The new end draughts X$:.,* 58 to*" are addeffi #ward of midffi (08 Marks)

W- t'm't'"'i
I'qd'*Xy

i) If there is no free surface ofWa*"q"
ii; If tn" water does not compQtsr,fiIlthe tank' (08 Marks)

OR
Explain briefly about ft'effice effect. 

- . m ."' - , - 110 
*:'I:l

Explam Dneny aDout l#tt&sl*rlau(, errsvl' ..*. - 
* 

_

A plate drawn tfuoughffi water {3nls has a.friffial resistanc: 
",1r?*1f ::::'=:jl:

;;;;; ."q"ired to;ffidcome the frictional resisdnce of a ship at 12 knots if the wetted

ilrf""";, is ffi€##and the index of speed-i$ 1'9' (10 Marks)
po*"t required to;fudbome the frictional 1q;!{nce of a shi

+o-. 6:: 
*

Module-4
Explain th" !tr""t of adding small masseJon end draughts' . ,(" y:T:l

heel :

(08 Marks)

9100 tonne displac t draught of 6.5m in

CTIcm 130 to#mp- ffi, TPC in se.alll Dve vv s!Y* r v.r , !

new*drarlghts if the vessel moves into sea

;vr swvl ulus6u! v^ !

16.5, LCB 2.3m forward of

Explain ofheel due$o

rt. .=#!,,= (12 Marks)

:. ,'

ationship between the various speeds in a

(10 Marks)

cts on the ship,s propelters. 
[l:ffi:[i

(12 Marks)

r. (08 Marks)

Explaind.e&i"t of adding small masse$on end draughts. - Uz Marks)

e JiEdS0-'00 tonne aispiacemep@hn long, floats 1t 
d.ffiShts-of 5.6m.Q*qd and 63m

ag. rffi pC is 11.5, GM;: tO&qgra centre-of flotatig4iffiin aft ofmidships. Calculate :

:\ ,TL^ rf,/aTr ^*

A ship 120m
fresh water of

9 a. With tho hetP ot

Sh :
b. @4lain the Pheno

ffi,;*Pxptain the

midships. LCF 0.5m aft ot.mrdshtPs

water of l.024tlmi without changp ir
d -Hi

.. .$" 'tfu

m+ 'S +Y "OR
Explain brl9{[y;'ffout rudder thefu"ry "

Explain ab&fingle of heel due.to force on rudde
{
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