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CONFIDENTIAL
SECTION A (Total: 40 marks)

INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.

Question 1
;. With reference to ship dimension and form.

(a) Sketch profile view and labels the following ship terminologies.
i.) After Perpendicular (AP)
ii.) Forward Perpendicular (FP)
iy Amidships
-iv.) Length Between Perpendiculars (LBP)
v:)- Length Overall (LOA)
(8 marks)

(b) Sketch front view and labels the follewing ship te"rn%inologies.
i) Breadth
i) Draught
i) Freeboard
iv) Depth
v) Centreline (CL)
vi) Camber
vii) Rise of floor
viii) Tumble home
ix) Flat of keel
(12 marks)
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Question 2
With reference to the sagging and hogging stress onboard ships that are caused by the sea state.

(a) Describe sagging stress condition and indicate the area in a ship that will be affected by the
maximum tensile and compressive stress.

(5 marks)

(b) Sketch and labels sagging stress condition. "

5 marks} |

(¢) Describe hogging stress condition and indicate the area in a ship that will be affected by the
maximum tensile and compressive stress.

(5 marks)

(d) Sketch and labels hogging stress condition.
(5 marks)
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SECTION B (Total: 60 marks)

INSTRUCTION: Answer only THREE (3) questions.
Please use the answer booklet provided.

Question 3
With reference to ship hydrostatic calculation.
(a) A ship with a 60 m LBP is floating in sea water at a draught of 5 m. The waterplane has the

following offsets:
Staton | 0 | 1 2 3 4 5 6 7 8 9 | 10

“2B(m) | 4.| 4 5 7 8 8 7 6 5 2| 1

Calculate for draught of 5.0 m. .
i) Waterplane area, Aw (5 marks)
i) LCF from amidships (5 marks)

(b) A 'ship, w?th a 60 m LBP is floating in sea water has the following waterplane area up to 3 m
draught: ‘

Draught(m) 0 0.5 1 1.5 2 25 . 3
- Aw (m?) 210 340 560 680 760 800 840

Calculate for draught of 3.0 m:
i) Volume of Displacement : (5 marks)
i)y KB (5 marks)
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Question 4

With reference to the ship form coefficient and dock water allowance.

(a) A ship with 16.0 m beam and displacement of 8000 tonnes is floating at a draught of 5.8 min sea
water. Its waterplane area coefficient is 0.86, prismatic coefficient is 0.89 and TPC is 14.0 tonnes.
Calculate for a draught of 5.8 m:

i.)  Waterplane Area, Aw , = - (2 marks) -.
i) LBP of the ship - (2 marks)
ii.). Volume of displacement (2 marks)
iv.) Area of immersed midship section, Am (2 marks)
v.) Midship section area coefficient, Cm (2 marks)
vi.) Mass to be unloaded to decrease the draught to 5.60 m. (3 marks)

(b) A ship is floating at 6.0 m mean draught in dock water of density 1005 kg/m? as shown in Figure
4(b) below. TPC is 10 tonnes and FWA is 150 mm. The maximum permissible draught at sea water

is 6.1 m.

Determine :

i) Dock Water Allowance, DWA < (2 naris)
i.) Maximum permissible draught at dock water (1 mark)

iii.) Draught to be increased so that it will float at maximum permissible at dock water (2 marks)

iv.) Weight to be loaded to meet the maximum permissible draught at dock water {2 marks)
| DW
X

g -~ --"----3--SW@6im

WL@6m

Figure 4(b)
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Question 5

With reference to the ship angle of list calculation.

(a)

(b)

A ship of 6000 tonnes displacement has KM = 7.3 m, and KG = 6.9 m, is floating at 5° listed to
port. If the ship is to achieve an upright condition by using ballast water from Water Ballast Tank
No.5 , determine:

i) The required changes angle. - . {2 marks)

ii) The required listing moment. (4 marks)
iii) The weight of ballast water to be transferred giveri center gravity for both tank of port and
starboard are 3 m out from centerline. State also movement of ballast water must take place.

(4 marks)

A ship of 8000 tonnes.displacement is listed 4° to'starboard and has GM 0.68'in. A weight of 80
tonnes, already onboard is moved 1.7 m vertically upwards and 8.5 m transversely to port.

Determine:

i) NewGM : (4 marks)
ii) Changes angle of list - {4 marks)
iii) Final angle of list (2 marks)
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Question 6
With reference to the effect of large changes of mass on ship trim calculation.

A ship LBP 132 m departed from Lumut Port with displacement 16,000 tonnes and longitudinal centre of
gravity, (LCG) 1.5 m fwd of amidships.
The following items are now unloaded:

ltem.. - |fdass{t) | LCG from amidships (m) :
Cargo ’ 9500 5.5 m fwd
Fuel oil 450 48 m aft
Stores 70 4.5 m fwd
Fresh water 180 10 m aft

Hydrostatic particulars indicate that at 5800 tonne displacement, mean draught is 4.5 m, Moment to
change trim 1 cm, (MCTC) 125 tonne.m; longitudinal centre of buoyancy, (LCB) 0.52 m fwd of amidships
and longitudinal centre of fioatation, (LCF) 2.4 m aft of amidships.

Calculate:
(a) New position longitudinal centre of gravity, LCG (7 marks)

' (b) Total change in trim | | " (3 marks)
(c) Change in trim Fwd | " (3marks)

(d) Change in trim Aft (3 marks)

(e) Final draught at AP ' (2 marks)

() Final draught at FP (2 marks)
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LIST OF FORMULAE
1) Aw=(1/3xhxYPA)x2
2) 8T =trimx[LBP/2+LCF]
LBP
3) Cw=Aw/(LxB)
4) Changeintrimim)=__AXxp
MCTC x 100
5) Volume = (1/3 x h@w X IPV)’
6) Final KG = _Final Moment about Keel
Final Displacement
7) Ce=Volume /(AmxL)
8) FWA(mm)=A/(4xTPC)
9) GGi=(wxd)/A
10) BML = lcr / Volume
11)MCTC = (A x Gw.}7 100L
12)Parallel sinkage/rise = w / TPC
13) Final LCG = _Final Moment about amidships
Final Disblaéement
14)Ceg = Volume / (L x Bx T)
15) e = I —Ay? ; A= Aw, y = LCF
16)KB = _w x 2 1*Moment
PV
17) DWA(mm) = FWA (1025 - pow) / 25
18) TPC = (Aw x p) / 100
19) Change in trim(cm) = _trimming moment (w x d)
MCTC

20)Cm=Aun/(BxT)
21)LCF = _h x Z 1**Momerit
2 PA

22) Tan 6 = listing moment
A x GM

END OF EXAMINATION PAPER
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