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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL guestions.
Piease use the answer booklet provided.

Question 1

(a) A bulk carrier has 185 m LBP, 32.26 m beam is floating in sea water at 11.10 m draught
and has a displacement of 47965 tonnes. At this draught her waterplane area
coefficient is 0.87, LCF is 80.1 m from FP and second moment of area about
amidships, I is 3.745 x 10° m*.

Calculate for a draught of 11.10 m:

.  Waterplane Area, Aw (2 marks)
i,  LCF from amidships {2 marks}
iii. Second moment of area about LCF, kcr | {2 marks)
iv.  Volume of displacement (2 marks)
v. BM_ 7 (2 marks)

{b) Solve the problems below using the hydrostatic particulars given.

Draught (m) Displacement (tonnes)
8.00 14820.0
7.50 13140.0
7.00 11480.0
6.50 9870.0
6.00 8280.0
5.50 . B730.0
5.00 _ 5220.0

i.  If the ship arrived in port with a mean draught of 7.0 m, discharged her cargo,
ioaded 300 tonnes of bunkers and completed with a mean draught of 5.7 m,
find how much cargo she discharged.

{5 marks)

EMD22802 NAVAL ARCHITECTURE 2 : Pagelof 7






JANUARY 2016

CONFIDENTIAL

ii. At a certain draught the ship discharged 2700 tonnes of cargo and loaded 130

tonnes of fresh water. The final mean draught was .5 m. Find the original mean

draught.

Question 2

(& marks)

A cargo ship has LBP 126 m, LCF 3.7 m forward of amidships and floats at 5.3 mand 5.8 m
at FP and AP respectively, Its TPC is 22.3 tonnes while MCTC 167.3 tonnes.m.

Find the final draught at the perp_ehdiculars when the following item are loaded and unioaded:

102 tonnes cargo from 34 m aft of amidships

UNLOADED | 43 fonnes cargo from 12 m fwd of amidships

96 tonnes cargo at amidships

38 tonnes cargo at LCF
LOADED

84 tonnes fresh water at 28 m fwd of amidships

Calculate:

(a) Total change in trim
(b} Change in trim fwd
(c) Change in frim aft
(d) Paraliel rise

(e) Final draught at AP
H Final draught at FP
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(2 marks)
(2 marks)
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Question 3

A ship of 8300 tonnes displacement has KM = 7.6 m, and KG = 6.5 m was listed 5.6° to
starboard. The following weights are then loaded and discharged:
e Load 235 tonnes cargo which centre of gravity is 6.4 m above the keel and 5.3 m o

port from centre line.

= Load 156 tonnes cargo which centre of gravity is 6.4 m above the keel and 2.8 mto

starboard from centre line.

» Discharge 98 tonnes of cargo at centreline which centre of gravity is 5.8 m above the
keel.

« Discharge 54 tonnes of ballast which centre of gravity is 1.2 m above the keel and

6.9 m to starboard from centre line.

Calculate:

(a) Final KG (7 marks)
{(b) Final GM. (Assume no change in KM) (2 marks)
(c) Changes angle of list. (9 marks)
{d) Final angle of list. (2 marks)
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SECTION B (Total: 40 marks)
INSTRUCTION: Answer only TWO (2) questions.
Please use the answer bookiet provided.
A ship has the following waterplane area af draught 0 to 4.0 m in sea water.
Draught {m) 0 0.5 1 1.5 2 4
Waterplane Area (m?) 25 350 680 1005 1230 1380

When the ship is floating at a draught of 6 m, the waterplane has the following offsets with
110 m length, 16 m breadth and transverse second moment of area about centeriine, It is

25574.45 m*.

St O(AP) | . 1 2 4 6 6.5 7 7.5 | 8(FP)

12 B {m) 5.0 62 |68 8.0 7.7 7.2 6.5 3.5 2.0

Calculate for a draught of 6.0 m:
(a) Waterplane Area, Aw (6 marks)
(b) Volume of displacement (5 marks)
(c) BMyr (2 marks)
(d) KB (5 marks)
(e} KMt (2 marks)

LMD228062 NAVAL ARCHITECTURE 2

Pagedof 7






JANUARY 2016 CONFIDENTIAL

Question 5

(a)

A ship has a displacement of 13000 tonne in sea water. Its centre of gravity is 5.8 m
above keel and its centre of buoyancy is 3.2 m above the keel. If the second moment
of area of the waterplane about centerline is 41.5 x 10°m*, find the metacentric height,
GMy.

(5 marks)

A ship arrives in port frimmed 0.3 m by the bow and discharges 4200 fonnes of cargo
from 4 holds. 1700 tonnes of the cargo is to be discharged from No. 1 hold and 900
tonnes from No. 4 hold. Centre of flotation is 2 m aft of amidships, MCTC 250 tonnes
m.

The centre of gravity of No. 1 hold is 44 m forward of amidships.
The centre of gravity of No. 2 hold is 26 m forward of amidships.
The centre of gravity of No. 3 hold is 21 m aft of amidships.
The centre of gravity of No. 4 hold is 51 m aft of amidships.

Find the amount to be discharged from No. 2 and No. 3 holds if the ship is to complete
on an even keel.

(15 marks)
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Guestion 6

(a) A ship 195 m LBP floats in sea water has draught of 6.7 matFP and 7.1 mat AP. TPC
23 tonnes, MCTC 183 tonnes.m and centre of fiofation is 1.6 m aft amidships. Find the
minimum amount of water ballast required o be taken into the forepeak fank {(centre
of gravity 54 m fwd of amidships) o increase the draught forward to 7.0 m.

{8 marks)

(b} MV MIMET is floating at draughts of 5.85 m at FP and 6.15 m at AP with LBP 120 m,
lts GM was measured and found o be 0.45 m.

Calculate:
i. Displacement, (3 marks)
i. Longitudinal centre of gravity, LCG (7 marks)
iii. Vertical centre of gravity, KG. ‘ (2 marks)
Draught | Displacement | KB | BMy MCTC LCB LCF
{m) (tonnes) (m) | (m) | {fonne-m) (m from @) {m form @)
8.00 14820.0 - | 407 | 3.66 190.0 2.50 2.0
7.50 13140.0 3.67 | 3.98 183.0 2.30 1.50
7.00 11480.0 3.26 | 4.46 180.0 2.00 0.70
6.50 89870.0 2.85 | 5.02 172.0 1.80 -0.06
6.00 8280.0 2.44 | 5.66 165.0 1.50 -1.00
5.50 6730.0 2.04 | 6.67 157.0 1.10 -2.00
5.00 5220.0 1.63 | 8.06 146.0 0.00 -3.00

(Notes; for LCB and LCF -ve mean fwd of amidships and +ve mean aft of amidships)

Table 1: Mydrostatic Particulars of MV MIMET

END OF QUESTIONS
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LIST OF FORMULAE

1) Aw=(1/3xhx3PA)x2
2) §T=trimx[LBP/2+LCF1]
LBP
3) L=13xhx X 2™ Momentx 2
4) Change in frim = Axp
MCTC x 100

5) Volume = (1/3 x h@w x 2 PV)
6) Final KG = _Final Moment about Keel

Final Displacement
7) wxd=AxGG
8) Cw=Aw/(LxB)
9) GZ=KN-KGsing
10)LCB = _h x ¥ 15 Moment

z PV
11)Parallel sinkage/rise =w / TPC
12)KB = Wx Z 15 Moment

PV
13) b= 1/9 x h x £ 2" Momentm x 2
14}y TPC = (Aw x p) / 100
15) Tan 6 = listing moment

Ax GM
16) fer = IL — Ay?
17)}Change in trim = irimming moment
MCTC
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