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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence.
Then mark the answer on your answer sheet.

Growing older and more decrepit appeared to be an ---------- and necessary part of being
human.
1) inevitable 2) intangible 3) unforeseecable 4) unsentimental
I don’t really think I’d have the ---------- to finish a marathon!
1) concern 2) candor 3) endurance 4) autonomy
Her marriage started to improve once her husband finally ---------- he had an anger
problem and bhegan to take counseling.
1) identified 2) emerged 3) hesitated 4) acknowledged
Society is an interdependent system that ---------- widespread cooperation to function.
1) proceeds 2) requires 3) fascinates 4) conveys
Our blue planet is a ---------- . Life depends on water, yet in its natural form, the water in
the oceans will not sustain us because we cannot drink salt water.
1) refuge 2) remedy 3) paradox 4) vacillation
I thought I was buying a/an ---------- native Indian carving, but discovered later that it
was machine-made.
1) genuine 2) definitive 3) secretive 4) artificial
The entrepreneur had a well-deserved reputation for ---------- , having accurately
anticipated many changes unforeseen by established business leaders.
1) modesty 2) hindsight 3) prescience 4) extroversion
Studies of longevity among turtles are sometimes ---------- by the fact that the subjects
live so long that researchers retire before the studies can be completed.
1) stabilized 2) hampered 3) diversified 4) veritied
Kevlar is a ---------- new material which is used for everything from airplane wings, to
bullet-proof vests, to hockey sticks.
1) prescriptive 2) versatile 3) dormant 4) derivative

10- If exploitation of the planet’s resources continues as at present, then the lifestyle we
currently enjoy ---------- the risk of causing significant damage to the world.
1) proposes 2) puts 3) shapes 4) runs
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PART B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
each space. Then mark the correct choice on your answer sheet.

Scientists and philosophers have been grappling with the relationship between
language and thought for centuries. There have always been (11) ---------- that our
picture of the Universe depends on our native tongue. Since the 1960s, however,
(12) ---------- the ascent of thinkers like Noam Chomsky, and a host of cognitive
scientists, (13) ------—---- that linguistic differences don’t really matter, (14) ----------
language is a universal human trait, and that our ability to talk to one another owes
more to our shared genetics (15) ---------- . But now the pendulum is beginning to
swing the other way as psychologists re-examine the question.

11- 1) that they argue 2) those who argue
3) an argument by those 4) arguing those who
12- 1) with 2) for 3) by 4)in
13- 1) whose consensus 2) who has the consensus
3) the consensus has been 4) 1s the consensus
14- 1)a 2) the 3) what 4) that
15- 1) and our cultures vary 2) than to our varying cultures
3) than our cultures that vary 4) as to our varying cultures

PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the best

choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

PASSAGE 1:

As well as the effect of the environment on the ship, it is important to consider the
effect of the ship on the environment. Over the years the pollution of the world's
oceans has become a cause for increasing international concern. In 1972 the United
Nations held a Conference on the Human Environment. This conference recommended
that ocean dumping anywhere should be controlled. One outcome was the Convention
on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter. This
convention covers dumping from any source and it must be remembered that wastes
dumped from ships amount to only about 10 per cent of the pollutants that enter the
sea annually. The convention bans the dumping of some materials and limits others. It
also controls the location and method of disposal.

In terms of quantity, oil is the most important pollutant arising from shipping
operations. The harmful effects of large oil spillages have received wide publicity
because the results are so concentrated if the spillage is close to the coast. Most
incidents occur during the loading or discharge of oil at a terminal but far greater
quantities of oil enter the sea as a result of the cleaning of cargo residues. Important as
these are they are only one aspect of marine pollution to be taken into account in
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16-

17-

18-

19-

20-

designing a ship. Many chemicals carried at sea are a much greater threat to the
environment. Some chemicals are so dangerous that their carriage in bulk 1s banned. In
these cases they may be carried in drums. Fortunately, harmful chemicals are carried
in smaller ships than tankers, and the ship design is quite complex to enable their
cargoes to be carried safely. One ship may carry several chemicals, each posing its
own problems.

The writer of this passage wants to ---------- 1

1) show all effects of ships on the environment

2) focus on complexity in the design of cargo ships
3) highlight the most dangerous pollutant in the sea
4) explain some types of marine pollution

The Convention, according to the passage, ---------- !
1) forbids dumping of materials into the occan

2) controls marine transportation and waste production
3) restricts the waste disposal into the seas

4) selects some locations for dumping wastes

The largest source of entening oil into seas is ---------- 2
1) the spill of oil close to the coastal areas

2) removing the remnants of oil in the tanks

3) pumping oil into the tanks

4) the discharge of oil at the terminal

Transport of the hazardous chemicals by sea ---------- .
1) is done in small limited quantities

2) is banned because of environmental rules

3) is facilitated by designing complex tankers

4) is carried out through bulk packaging

The word "each" in paragraph 2 refers to ---------- .
1) ship 2) chemical 3) cargo 4) tanker
PASSAGE 2:

Ship motions can play a major role in the forces borne by the vessel and must be
incorporated into calculations. There can be severe consequences on the stability,
structural integrity and material responses due to these loads. In general, rotational
motions do not drastically affect the behaviour and characteristics of the ship.

The ship is equipped to handle reasonable amounts of rotational loading as it is a
centrifugal force. However, translational motion can be a major source of concern, as
it results in large stresses being created in the hull of the ship. In addition, it can also
adversely affect the machinery and cargo onboard the vessel.

For instance, during heaving and surging motions, there is a high chance that
containers stacked onboard ships can come loose. This can cause damage and loss to
property. While swaying is also capable of creating damage, it is less common as it
requires waves to act in a certain manner. Usually, when multiple types of motion act
on the ship, it creates a twisting force known as torsion. This force 1s responsible for
creating large stresses in the hull of the vessel and is most common in long container
carriers.
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22-

23-

When designing ships, it is essential that appropriate measures are taken to account
for the various motions of the ship. It is also prudent to have these loads and their
response on the ship tested using material analysis software.

The main factors that affect the motion of the ship and, its response are the shape,
size and weight of the ship. These factors determine other important parameters such
as the centre of gravity, the centre of buoyancy and the beam at the waterline. These
hydrostatic factors play a major role in determining how a ship or vessel behaves
under certain loading conditions.

It's stated in the passage that rotational ship motions ---------- 3

1) refer to a large number of forces responded by a ship

2) can have considerable impacts on the hull and overall structure
3) don't affect the ship as severely as the other movements

4) are unperedictable manners contrary to the route of the vessel
Swaying as a motion ---------- ;

1) is less common compared with heaving and surging

2) is the main source of stress being created in the hull of the ship
3) occurs because of overloaded or unbalanced shipping containers
4) causes damage when wave action prodnces forces

Torsion, according to the passage, ----------

1) takes place due to multiple forces exerted on the hull

2) is the most common stress borne by the vessel

3) is a type of ship motion creating a twisting force

4) refers to the response of loads in long container carriers

The word ''prudent’' in paragraph 5 can be substituted by ---------- :
1) different 2) incaution 3) reasonable 4) interesting
Shape, size, and weight of the ship determine all of the following EXCEPT ---------- .

1) the hydrostatic factors of a ship

2) how motions affect the ship

3) the behavior of a ship in different loading conditions
4) the ship’s center of gravity and that of buoyancy

PASSAGE 3:

The power delivered to the propeller is produced by the propulsion plant of the ship
and 1s transmitted to the propeller usually by a mechanical system, or sometimes by an
electrical system. The propulsion plant or main engine may be a steam turbine, a gas
turbine or a reciprocating internal combustion (diesel) engine. A turbine runs at a very
high speed, and it is necessary to reduce the speed by using a speed-reducing device
such as mechanical gearing. High-speed and medium-speed diesel engines also require
speed-reducing devices. On the other hand, a low-speed diesel engine is generally
directly coupled to the transmission shaft. The power produced by the main engine is
transmitted to the propeller, after speed reduction if necessary, through a shafting
system consisting of one or more shafts supported on bearings. The shaft on which the
propeller is mounted is called the tail shaft, propeller shaft or screw shaft is supported
by bearings in a stern tube. There is also a thrust bearing to transmit the propeller
thrust to the ship hull. In an electrical propulsion drive, the main engine drives an
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26-

27-

28-

29-

electric generator and the electrical power is transmitted by cables to an electric motor
which drives the propeller through the propeller shaft. The brake power is the power
output of the engine and is carefully measured at the engine manufacturer's works
along with the other operating parameters of the engine and is slightly less than the
indicated power measured at the cylinder. The power produced by a steam turbine or a
gas turbine is usually determined by a torsion meter fitted to the shafting connecting
the turbine to the propeller through the gearbox. The power determined by measuring
the torsion of the shaft is called the shaft power PS. A torsion meter may also be used
to determine the shaft power when the ship has a diesel engine. The shaft power varies
with the location of the torsion meter on the propeller shafting, being slightly higher
when the torsion meter is fitted close to the engine than when it is fitted close to the
propellers.

The power is transferred to propeller through ---------- 5

1) propulsion plant of the ship

2) a mechanical system or an electronical one

3) reciprocating internal combustion engine

4) integration of mechanical and electronical systems

A mechanical gearing ----------

1) is a low-speed disel Lngmc

2) 1s a device used to decrease the speed of turbine

3) 1s connected to the main engine to accelerate the speed
4) is directly combined to the transmission shaft

A stern tube bearing ---------- A

1) mounts propeller on the shaft

2) reduces the forces transferred to the vessel

3) bears all the forces acting on the shaft

4) is a precision-made component protecting the tail shaft
The torsion meter ---------- :

1) can be located in various places

2) is used to highten the shaft power

3) restricts the power of the diesel engines

4) varies the shatt power through the turbines

The tone of the writer in this passage is ---------- :

1) ambivalent 2) critical 3) objective 4) scheming

(‘_,.'-w..l.«é.o ‘_raf.u “'wa}.ﬂ.vd Yo lee (rgl) (=00l U.ab)) uf.aab)

X(COSX—
el plus lim xleosx—1) Jols -1
X—0o smx X

A6
A}

oo (¥
Y (f



Y azmino 431E (AYAF oS iS¢ lone  cwiiigs

00,00 i ady bz P(X) =X — X+ gllozair -YY
¥ O
Yy (Y
Yoy (F
ool a2y, a3l (F

b
v dx
fewlplas |7 ————— fols -YY
1+SinX—cosx
»

In 0+¥) O
J¥ )

-
oy

) (¢
Y

In (¥ =) (f
] plaS ¥ £lads glawe 35 0 0,5 g F=YC0SO ag) o yguamo dumli pax> VP
\FT
—
v
\P(YT—¥
(FR—%)
Y
VF(YT—¥
TR ) (¥
ﬁ
VT

— «(f
q

In (

) (¥

In (

3o r’ =cosY® o 3l goad C o ol o a8 I(ex cosy +xy' )dx —(e*siny +xy" ) dy I
C
Flwwl plus bl 0 (0,0) alaii U (V,0) abdi 3l Jol 2e)
R

e—— ()
Y

L
—+e—) (¥
¥
T
y———e (v
4l
)

——e (f
\Y



A aziuo 431E (AYAF oS iS¢ lone  cwiiigs

f(x) ¥y

=Y f(x)—l..x...:.: 5,8 -YF
Fx) Y 3 w5 P

X

Sl plas  ¥(¥) Hlade .abl yO) =Y 4 w(f,x,y) =

—

1Ly

Yo

Y

flewl Zrasmo o yg0 plus yT(1+y'Y)=ﬂ Sl s s aldleo  ogos wlge oyl Y'Y

(f

‘C""“JU‘LJJLQSJFM X =0 .]a_’:bds‘;u.e‘_ach..uo(v

Sl 1 )8 jeme Y =0 s oS epes azws (V
el (€68) BB o) B i sollsd AT
fanl 8550 o105 Y7+ =3y  Iny Woleo cosac lsm -YA
ax =y (f+Iny )+ Cy’ +C
¥x=y (f+lny )+ Cy +C,
¥x=y (f-Iny )+Cy" +C, (v
X = )/‘U(\°—1[1)/‘U)+C‘y’r +C ¥
ol y(o):oy'(o):%,y”(o):% Ll b Y =Y Y —ry =€’ T Jpudliso dlolas wlgz ¥ 81 -¥4
Sl plas y(—1) ol
\ |

- (¥ (\
Ve’ yye'
e\” ¥
—— (f L ol
X VY
el o145 ¥(X) ¥ () =Y g y(e) =1 adgl bl Ly +4y =0 alolzo glyy  —Fo
Y
—
»
V(Y
\
”
—\ (f
dy Yy i & o
?C—wﬂd—+—=\ il s Wlae J1,E551 Jole iy 35 plas —F)
X X
Y Y ! Y
X' (% e’ (v ex (v In(x") o



4 amino 431E (PP %) SEE oolons puniiys

1wl g3 W yguods 0w S 0 Lo daSl> il s Aole -FY

%(XY%)—kXB =o

03,18 Guuki 553 alole oIS b alaleo oyl

Aol (s -0 eogos Jun - Al S gkt Jomt — 2 goro Jows — Al

ez (F zy (¥ z (v > (3

o 313 i filo aaslio ludis 550 plas —FY
- o o -

S
Y o —A

=3 i}

¥

—F (¥

—-A (f

d
adgl byb b ipyler anipe Ugs — SOl) by 0 d_i=XY Jowilyas Aolro al> o gl goue Fwly -FF

Tl plp 0y90 plas b =) o8 jludo g y(o) =0

“4|—- 6|~ w0~
o~ P _—
= — —

—
—
—%

s 4.‘-_J3| J.lalio l; (BiSECﬁOl’l) M a0 (.;’BJ P )bﬁ A.L'.h).n Cy0gd 3O XT sinx = —\ P s alolae Gwlg -fa
Yo
?M‘ﬁ‘ﬁo)p ‘el..t.flg T

T ()
YT (Y
OT
ry
A
A

(¥

(f

¥l Seilo

Tl g0 Cowddy o5 ably oIS 51 HLES (Jouniliy Ly S5y —F9

pIe

VY¢:rJ ('f ;&.L.Lgl) (TJ at

¥ ez akl, O



Vo doxduo 431E (YDF o) S g lore  cwiiigen
u=axy' —fx" _
ﬂ."t:.gwl'al.k.fba b - Q‘,Podqt;gc)m‘_gbd.ﬂ}oxllupﬂﬁh]w;&_dlﬁ -Fv
_ Y X
v=bhx'y—-y
a=Y b=\yY (¥ a=¥f b=\% @
a=\) b=¥ (f a=yY b=A(

Gk g o] YEML S phadl L0510 5108 ol jo il sliwly jo Co e blio 0 TKE yj9 & glaxie -FA

ﬁ'é;‘odﬁcqﬁ'%)ébmuu.\.;bhd*iu)g);o..\.ig‘__ﬁéq
i [g fo— p=\ kg}
ST "1\'

5 (O
A (Y
Vo (Y
Y (F
15 39 amulisals sayy et s S50 b ST 008 0 jaus ) JSUB 50 oa eals i (geil 3 of Jluw -4
foamw! pidis (D 9 € B A) alals plus ;0 ssuiy (] &9 50 Jlosiol cidl 351
D@
Ly
B«
A (f

S o il AP 33103l & ,Lid 5 35 o soue D b 50° gl gl 51 Q o 5 P pono 2 b iliyr -0
?Cwla)g.o,oLxSﬁ!xKu.ké}oQé‘%‘fa'

APTD" " APTD" # APT'DY . APT'D' i
TPQY pQr /\PQY prY
¢ oyl L bl L alaly 50 &)l plas gl S s sl Gl glp —0)
sl iualtie iy Jolel (¥ Byl S o algl Jlaid Ly (Y
Sl bz S s jgdoea L (F ol oo talS jaden s sae ATl L (Y
il (PSoo i Jlow gl 1 slocdls 1 STplas —AY
S B9b Sl oy (1 g b ool oy O
SlgSy (geild s by (F RNELS 5 (g2 b (¥

Jol ey (T) &ilgyy (yils y2 (sl p3Y HelilS 51 s L (Q) (23 9 (H) wb (5110 joda yiilur caoy 99 —OF
\
Sl S T a5 ol o bl 90 eny 7 S (@) sliigly oo mingd cnor ol 1
My
Y

¥ ¥
— (f V(Y — (Y —
Y Y ¥



O ol (il )5 (990 3T (wnadti Colw g Sy
1 dxaw

431K
Lulyd 53 ol o3

o b (sglus (¥

(YOF uF) iS5 loro cwddgeo
s s S S oo jqus aii] aidlidnugd by ;500 b g el abbaswsi ol Jb S iyl J3 o jo -OF

Sty (F

T Bl 50 b yz (20 Wbl Hlusy Sl 90 52 50 dlgd 350 50 by

o/0M s s glo S dy JKi @allae V=Yo T — | Soiloiw cor il g o))
m

U=op—

Sobwe (¥
=

B
se

sec
A
B ——

ERg

m
— Cegw b ‘:[L....o UL'J’ A1)
se
§ il ot 30 tn‘..\f LJL’P ‘5‘:‘1..\_? d.la.’ri.itsb.j .J.Ef‘sn 3,95 ¢

C abs (A
D il (v
A g (v

B ik (f
i 0gs il g F oamis Jab (Fl il axd F 518 s LSS ol ol Sy o L Jab 4 A8 glaxin —OF

T
?M!on.npbf)g!).g—Y Jg‘dbwm gafu)a
Ty
Jr o

Y (f

hlieS1s o2y oby> (F

v
Sl o @ ylee oSS Q=X +Y Juilis asli by 5l s 6lys —BY
rhpSlE 25 2 e b (F

piapSly s ol O

shlipS1s (o252 pf ol (F
YJ

alad; = slado LadCiws HS =Y0+YQT QT Ao | o g szﬁoo—QrM dasiw e 9 —&A
s¢C
& (¥

] 8 g0 plaS plp —— oy oy o] (Duty Point) S Slos
Yo (F

Y QO

| e —

L
 —

S @ (Bl s by (B s 59y 350 (] ol 0 1 Sl 31 o U L oyl a4y (aao 3500 Sy -9
IJ

Yo
Sl 0590 Al 330 o 49 3w ¢y 30 31 Jlow 4ol gl @ OLLS piSTo WSgul o
.

L AL S

Pl

g
Yg (v



WY aziio 431E (YD 0S) Sl (g ylomo uwckideo

4y ey @ o b ol (3 lz o5 juilew o U3 o L Jgb o R gled 4 JSG @illao lailgins! -5
S50 aluS ol (1) Ol sz dilaiwl gy oy i By 0 T 5alldS b il oul suiliigy t oS Coolins

(o jlw ol 3 pllro Ceoglio o Siliwl) ool CilSo

fl plas T (LouisS’ (G938 pj Uil 90)3,3 Y acgama o —F)

T="w o
Y

T=W

T:E(\“
Y

T=YW (¢

TW

Sl plas AB S0AL 29 codd 0310 5L 5 0 —FY
Frg =Y (800) (1

Y
B (o) @

Py AookN

- >

\E
Fap =— (Vo) F

Tl plus X jaomo dt G pelaws pg0 HgLllS ol oolo Lad K5 0 —FY




W oaxio 431E (YLF uS5) GAM Lg)Lo.u; G.wdu.&.o

(! 80 00l olas S (g9 gae ojlol) F,410 0929 R &o‘b Bam b sde o coad 0old uLu.a sh s o —FF

F == O

. v & l Vo dos (¥

t Je (¥

\ L g2 (f
¥ B AL

A et
A F
m[:r_ YL YL —le— L —
Coowl roLLfBC 9 AB :Lac! L;L‘ib B9 o0 sals oL&j sbys 0 —FD
C
a
B
a
A’j e A‘-’ L Nt et
‘r‘OkN w‘OkN r‘okN
a a a a a a a a
Y At Y Y
Y Y Y Y
Eoo K
Fap =— V8, Fee =70 ¢F L A

Tl @IS ol g oy % j0 oud aolo Hlisd e yesw Gl o ;L0 —FF

K

+ §—'W\. A P,=0Ka (
a :

I K i P,.=YKa (¥

o m h
. = P, =Yv0Ka (v

£ § AN P.. =¥ Ka (f
a :

i @ Ka'

Tl plas lonpuns prlas’ jula 0 polle 3 S dyergi h =PY
T=40 ,0=Vo+0/Y ()
T=—0 ,0=Vo—dJY (¥
T=+d ,0=Vo—o¥ (¥

T=—8 ,G=\o+0¥ (f




Juﬁ)"s¢uth§)t5';19037"sua~aééi¢agtuc,{gfd;uaijhun

VF ain

431E

(\YOF uS) iS5 )lore cwiigeo

?Gu»‘p‘..\f)h.\.? )o‘:&)._vd‘.\.’ﬁ).‘iﬂd.‘rp 6)9’“{59}.‘.‘;5(1&5“3 )E)L&su.‘:u‘_}agbﬂgld.l P —FA

wa| 2o ()
; t i[—P —ﬁj (¥
o R 5 fiRt ¥t
) & e i(—P +£] \
N fTRt vt
L
ftRt
Sly pledaz £99 99wl odl alis b (Jlail (yauu) slgll sus jlear (58,5 1,8 o JUS 1 bdaio adailo b i —£4
el plas Cdls g0 (! j0 o g iy S Tas od Camwd 00 ol Wilgh oo SO0 @allae o o
L 3 =¥ i —_ l \
2/ iy oy
\ / ) S_) G
\\\\\\\\\ %\% o, ¥ T (
/W % X% LI I
/\/ o F T
/ &% By B 5x
¥ oloous Volodus o, T
IS g9y ako corbuno (@il oy B) €05 uSy alea ¥ Jsbo (sl3é1 6wy jladio az Q Ll V-
. (YA) (A) ol 00 001 5Lk
] p_.»::| _sp Q=10P \
y Q=YyP (v
L L/¥ Q=\YaP (
; ’ . Q="YP (¢
(vAd) Q— (A) |—
LR | m.l.ul.i Az 4 Wl ld CJ'-'-‘ | Bl diS L M) qu.?.‘ I yguods cLacl pLo.'i O e i lal L_v (5':"‘"" “_1@ A

(sl sl Wodleo 3 ol5AKS cyat JUai)
£ (\

VA (Y

Y\ (¥

Y¥ (F




u&&)‘u;wujtﬂ:‘Q’O}T‘S&hdéﬁtﬁetﬂhgsfﬁhus}ﬁuo

18 i 431E (AYAF aF) S o laso  cwitigo

fowwl jlado ax E akss sldls wigd f')f AT ojlil o b 5 by sLac) oF -YY
(el 5l 3o Bluil o po O g ol 2ol slael aon 51w EA)

A B C D E oATa
fFOATa v
a YOATa (v
YoATa (f
T
” a ” a i a i a '

Sl plas’ BC 1 AB AL ‘_...510 Loy ol 00lo lid gl o -YY

P
\/;

+P (¢

900 900 ;‘00 990

Sl ol 55 Gb 5 (e 9 ol -VF

AR AN S

s panseis B T 6,lbl g conl (dalisie) paee sb 5 (F

GHMJ);MH)GieLﬂhgs‘yﬁuhsj‘ugwtﬂz)t,tﬁﬂﬁuuﬂ‘s‘ﬂg54‘3e}é;i



V¥ azmiuo 431E (AYAF aF) S o laso  cwitigo
plas KNI cows s (F abais ) AB ailos bawg 5o sined 500 lhao jod pi5Tas oad o818 olds i )0 -V
§ ol
O ()
Yo (Y
Yo (¥
Yo (f
(S Lol yend) i iy [
Sl gyio Yo aloldas Voot ¢yjgd sl .ol jsbisd B Ha5ul 10 0 5 (ygus Jbaians axSo ygbids Sy -V7
(sl MCTC =Yoo g TPC =YD jlade) Tl yio sl aidly 9908 13 59500 39 (5 38yl SusleS” Lo
DAD (Y ¥/AL (Y
£ (F BYO (¥
sads aisl (Sob gloslo j1 Ym gyl g Fm (2o Vom Job & Julainno caxSlo S5 &) yisf panr S VY
PINS il 5gliuds (39 el O )0 45 0K ez (0] ddgl JOU Canwl (i T I i o (S o5
Yl
s Jolas (¥ bl Jolss 8
s GBI 35 syt 8l Sl (F sl Joles ¥
OF glor Coomnd 53 jeul (5ol 59l 00 ol OT 50 o) ELAI)T g pio ) (250 ke ¥ Jabo b (er Toli e —YA
Tl o )5 slas i (292 Ssly ol 2 il Foem ol e j551 9 Yoem
Yoo (Y Yeo ()
Ado (f Aco (¥
Jodo Cowl Am Ay gyl giYm 2y dem Job 4 (o alado L) jgaide Sy JSG 4 joll S YA
Sl plas sm a1 j0 KM
&,yom (v f,yom (O
£,YOm (F o¥Om (¥
L ogw 5l Ym gliiyl g Yom oy (Yom Job b JSb Julais casSeo ojluzrgd &5 3o So -A

T ] ,31..\.7 U).aao Q‘.‘l 03930 S gunt P 32> ] °"L“:’J'L SG=°‘,-‘Q‘.
fAct (Y fyet (A
#yot (f OF ot (¥



O ol (il )5 (990 3T (wnadti Colw g Sy

W amiuo 431E (AYAF aF) S o laso  cwitigo

001> Lk (5355l 30 (S (!l o B jatul g 2o FY (P18 (0 YAD Job sl pryiiils oS S5 - A

o8 Yo yuily sy S cewl KGo=1YAm iS5 o) g0g0e K5 3550 g oF Y1000 (439 glyls oud

Sue Moo slasi ds oF 1Y pudils p2 (559 9 yio /B0 (635, bl (38,5 Jlai 5o Ly puils’ gLyl g (fye a5

JE 55 y0 59908 Coedge ol ool JullS (0 O g1yl aaTT o2 Al pe 00 ) oo LT LLS Ay &
(-9 ad 5 i 30 o Jawws 30 posilS 120 JiF 35 p0) Ciamsl ol (KG) (oS 002

YA Q)
w9
WY (v
Yoy YO,¥0 (¢
Vo T [rym— e O R * ‘If)‘,.ro'ﬁ (¥
b
-
q,0
Yol &

l {
f"}l oo

0;”\% w51l g 009 b YL ‘5.-.&: L'J'-'-‘ J..Cub‘sn LBP=‘\\;oom Sgos 93 Cyu Jeb sl Ga.&f —AY

).n!Ln.o ;' J...ul.i‘;n J.ua Y‘,{VO )31.‘..,.‘;3 d..\...ul.i‘_ Sanl 30 g ‘“{f'o )sm Aot aa.n.c BL )S.W.J )L&.E.o J.-::Li‘sn da 3o

$0gee 3 0 (o glo oo ) 5Ll (Jgb Lawg ) Cond (5590 3550 9 (miligr 950 (ol Candyo
tanl plas  y3bs (I KG g LCG ol y15 Jguar 7 i polio 1500 9 f fad 4 s il g

R
Displacement (tonne) Yy
Draft at FP (m) ¥i¥o
Draft at AP (m) Y/¥o

LCB from Amidship (+fwd m) | —Y,47d
LCF from Amidship (+fwd m) | —\\Af

KB (m) Y40
TPc (tone/cm) JAAT
MTc (tone.cm) 1Y,vY

KG=o,fa8 4 LCG =—\0%0 (\

KG =9,f30 4 saxasb LCG (¥

el pagezali 1 KG 3 LCG ==Y,080 (v
el aziab KG ¢ LCG (f



O ol (il )5 (990 3T (wnadti Colw g Sy

YA aziuo 431E (AYAF aF) S o laso  cwitigo

Yoo pwlp jald s Job g Bogee (pu Jobo Cawl 00l 001 1) 7 b 4y ST G ablio Corluw S -AY
g &y o jolicds uniligs 35 g0 (Job Combge Al 0 yio A/D gLyl g jio B yg5ul g s Yo (b8 e

Section Arca (m2) fawl plus’ Amidship gLl Job

80.0— ok bawg 5l Y oo ()

asil Coaas Jobo lasg 51 o O/AY (Y

il Camdy Jgb lawg 5l g VAT (Y

asil Cooas Jobo lasg 51 ma V/AY (F

40.0—

0.0

S0 4 g5 0 +25 0 +50
AP Amidship FP

of 408 & plp sl 5T el ol plyT (5L yd 4o ye ) yadul 5 yio ¥ (pye yin O Jab b sz alwl —AF
Lz ol was el (Parallel sinkage) o .5 51,8 O ;0 Blo Wiygo lodds alSwl 45 5 sbds @S a8l

kg
(Py =Veoo %) Sl yio
m
‘\ﬁ’ 41 ‘U’a @

P i &5 g yobay Cawl jalub - S35 30 yo Yo Jabo g o ¥ plad 4 ) il S0 a0 gljopy S —AD

’ k - ;
LB (el o speadly Yoo %, b0 ol S ST sl (JB jlke anls' g 0k jl,8 ol Jolo (b y0 05

m

m - .

(g=\0—T , °=Y) ?@»1&?#%
S
¥Fo (¥ \Weo ()
&Yoo (¥ Foo (¥
sl 398 o 4 lalians 5 SElin abolio b 1o yslids (g y9—T canns y (KMIT) K yiilin jlogai oot —A7

s s (F ot — as (¥ ot 35, (V B pl)

d ko O 33lail &y o Yoo b .adibee GM =Y\m lyls Aom Job g o Booo gloals b il S -AY
Sansl 4255 Wi (S Jab dagl) Sgib o0 il (LS (550 St 33 0 B 03Ik &1 upas 5§ YU St

Y;A? (\
b .0 (¥
A : /
d I
7 VA DN (¥

357l 9 Job STl o o # (oidpe piuslin glad g yin A o2l 9 yio Yo (pye i WWo Job ghyld (50l —AA
Ol yho diz J9u2r Heleds piiawlio £ led calod ki yio YO 8 @ o (2,2 gl 55l
;;f ¥ F'}.r\" @



14 aznino 431E (AP uF) 2T o ot  cwiiigo

gleds ST .ol 3l (P=‘t0—:~l) e D1 55 o Woyooo glaalr 5 3 Yo Job b ouds Sy —AQ
m
il o — (3 a0 0 ol )0 (o1 7 ko il SO Sl AF ilow by yio Fo ol (Job piuwlio
Ao ()
VYo (F
YAe (¥
Yoo (F

. ) . : &
-l oo g # el 50 Sladlioo Ay, =;TT wyzons (T) ool 2 35 (AW) ol Sy ool phaw adaly -4

fal yioaizr (KB) 59l (ousligr 35 50 £ )] chloly cano pin Y7 59l 11>

T'}f)\ (\

fﬂ' v

'ﬂrﬁ v

A (F
.-(;@Lgafjhgn)‘;nﬂw)f

LS add o0 Sl 1) (Gl I Canglio 1Y0 Jlado W 139 9V Lasdeo Cus puw 50 SolS G oilondl Coglio -1
1) oilandly cuoglio oo lgi o0 4igfr cali 339 9 Coll cat puw (258 10055 o0 b i R =Cg X% LARVY
fals ol
Jsb 88l g 950l l3E ()
iy LB oo b5 95l kg Jsb 2als g (55e ialil (Y
g LB oo b g 95l by (B alS 5 sk ialil (Y
Jsb s sl bg (2 (2als 5 ainy ClL o ual81 (F

25 g0t @9y NolS Sl 53 jesul amho Ky oF conl 5 1o Sl 50 Cull St pu b STy OF o gglied -4Y
ol guomo b 2 (210 £989 9550 50 2 SO Lee 51 STplas . adl o0

U+ FORWARD v:mcmior HULL
3,00 0925 b o -L_;’,L'*-? )9_-5;;! asas ol o (F Lol G alaiis by 611..\:? E3r% Joea (Y



Yo azio 431E (AP uF) 2T o ot  cwiiigo

ol yoes Cad wumi Ly =8 00m (i8S Jow ding ey Dy =od0m yhd ol,10 0y gy adlgp 31 Jue -AY
ilps polie g ol A=Foo Juo ailyy ki a4 oois algy bl Comd ST .ol ad)S 18
Win =0, Y1 Jue S5 g o s 50 KQy, =008 § KTy, =0 FY plps Jpyy =08V 50 Juo (Soslisog o
il plas’ S0l dilg pr (Sroliadgyoud calpd 9 SOy o pb ol onds
KQ =¢,23) s KT, =0 fy ,w >0oY¥) ()
KQ, <0081 4 KT, <o Y ,w, =0 Y\ (¥
KQ > 200y 4 KT, >0 fY,w >0y} (¥
KQ =¢,00y s KT, =0 ¥y, w =0 (f

Job Lol sud ools (li S5 0 GacpS ©F )0 jalid O sl (Job 09,8 duc Zgo Cuglin pnie -AF
Sl gusme 40935 IS .l o Goc h g yqls

o/ ) A<\ QO
Al mers A A>\¥ (Y
o Y / W by g (al8l ge Cusgliie oy Rl L (T
oy / \ \

/ /s \

[}

o/f off o)A Yoo Y LF NP
v

St sl 4BBS 1 598 YF 0 Jly90 Caepuw gy F 8 ghylo M? Soriy Sy b (S S Al -0
¢l plus’ (Real Slip Ratio) ailg s Ads> o33
©, 078 ()
o)A (Y
oY (¥
o YO (F
algy goaded Cowlyi g W=0F 09 capd g IH =100 (2050 05 10 Ceepw 50 3l S iy 003k -4F
Flaml oy gud gliS wier jglid IS Caogliio .ol figui VYo 00
AeE Q)
Yo, oA (V
\Y_I,-OY (¥
YE ¥ (f



S 3 il 315 90 3T (s Sl &g S yamd

Y\ aziio 431E EPAF ) S0 colane, ool

; m
(advance ratio) 55 miuw Commei 5510 YYorpm ;59 9 V4 =0 F— 65l w30 dilyy Jo -4V
"s

k -
(p=1Yooo gT') Sl (3 g i dlg g oo Sl i (g9 o il 0 ] sl i s o Sl J =0 YD
m

TN
BYY (¥
FAA (¥
g (f
Wy (203 0 AB (WSS (20jL 5T bl oo Foorpm 90 9 YRNIM j3liis b (55980 syl ls G -4
W (g 4 Cowly 3D i i Fie ply 9 Sl plicpey ol Wbl Slgehs 1Yo Cawnl ) plsd g 0 A4
(T=Y) Yol wlgels
VOF =YY —VAo ()
WA—Yfo—150 (¥
WY F—VF —3YAo (¥
YSf—Yfo—vso (f

m
2LlS o ps g Ky =of conly cups gl n=Fcorpm ;3 9 M? 9y Sy 30 53l ST ailgy  -44

. e oo ¥
Yl yio dizr dilgyy ylad .ol (Open water) of31 o jo — losily s K =008
T ' '

YE QO
¥ (v
T,.-Y (¥
A (F
P(Y,¥) dlaii )3 ol apuo Sgdion iays Q=X'Y+0Y alaly b yalidh S (yg0lpmy €t g Jumailiy oo
Tl il 5 o iz
A QY
VY (Y
VO (Y
Yo (F



YY axio 431E EPAF ) S0 colane, ool

Joo ! oad aisbw o] Jow (b0 0,5 Yo s g yio VA0 Jab b S oS5 Cooglio dmwlmo gl
flcul plos Juw JQ‘L‘:)T Slp 09,8 due bl 0 Yo °..'f JsﬂuT 9 yio O.I'A s e O Job glsle

m m
(s oS V=ob— 9 g=1o-=)

—

,M

o
/a
YA

PLT o1 30 (250 0,5 Yo sy b Gignighes Aoo IS Cunglin b (g5l aGT sl 5L 0590 30 ol

m
(u._;_i.ua o)f‘ =ob— )t Wlgels vz wlei o5 >
8

FAoo (\
YYoo (¥
800 (¥
Aooo (f

" m
Cuoglio g (g PO A5 Cwalio 5110 9 ool piulo)] kS dzmsgs o ":Gﬂ‘-}m PRS- T PRy VY

il s s \a% e 3 5% W e me WA Jals oo (258 81 adli s i VA STKLul
S i g g8 wiz (RRg) (ol oilonbly

£YS ()

Yoo (¥

Yooo (Y

\foo (F

Conglio , 51 .adlboso Cgp=oA g yio A je5l o VO Py sio Yoo Job (gl (5,9l
Wil (e 1F il cowl CaSoyie 1Y glzals o)l a5 4T Jue (Residuary resistance) suilo.—sb
Tl o guighss’ oy )5l ouilanBly Cuoglis

Ao (A

\YE (V

WY

vy (f

-39

N

_‘OF



YV amiio 431E (1YDF uF) i g jlone cwidign
Yo g0 wo sauliole) - e CIS'“‘ Jeb ..'ul.mgn S > ot uT 30 ‘:_1_1.1‘,.) o)f Yo cae b g 9Ll V00
m m
(u,-.'.l-.‘.)°°)§ 1::}}.@— 3 g:io—)
TS s
\o
Y
Y o
T
Yoot (Y
Yoot (¥
S Loz L
S o0 i 1) 0,95 51 (65 5l bl b SlS 3595 2 g (G4S 6 uSgley 50 lojbw s 32 plas™ Vo7
Sheerstrake (¢ Bilge keel (v Bulwark (v Fender ¢\
1310 (g5 Sl Jol pi iy il (6,055 byl 53 glojln o 3o plas” ¥
SagEINg (6,8, kuly2 o &S 35 (F hogging (o181 Lul, 5 ;3 S (55 ()
sagging (o,la8,L Lulps )> adije ) (F hogging (o138l Loyl o adipe (35 (¥
¢ ewwl Coaw yoU chain loker po; ol 590 30 as 35 slus VoA
Syl (K i8S plale 4 ol olal (Y 305 5158 s gl i 4o ()
ol 0 LSS oi 5l s abbimes go 5l (F A5 LE AT s s bseassSig gis (¥
Yol 51092 1 (o yibis Coodl 3l e 3o plaS pond 5wyl oS ald 5L oo ol oLl 50 Y44
)L_: LsL;b)L,ﬂ‘_ﬁfui‘..;Ly_l_ 41 ng.]o Ls].ko_\.:_;fx;_;_a.ﬁ.‘{ (\
¥l y3lee 5 glasasiS g o (F Hatch cover laas o b (¥
Tl J0 3,0 0 slojlw mocwas plas am‘so o bl sledwais 4 J‘))‘.g ol sl as @U&M FERER AT
B il BBSRES il (o8 Sl e ()
S Jolo (glmoaiiS gk b (5. 5 (ol o5 Cutgh s (¥
oL?B_T g L_g].@n..\.‘._;f S g RS L o) g il v
bigS (5 RS s by (Jgbo Cagh s (F
fcuwl olas” Side Transverse s Web frame o wglai -1

S5 oa o8l 0,18 4o Side Trans g 550 o oslial ad e Ll 5 web frame (A

Mgl o onlinil o LT letsl (o g8y g adlad S5laT o (V

cdl> s web frame 5 oo, gaisee s e o Side Trans wgd o colinw o,LS laisle 1o 50 ,a (¥
ok et

o, LS Slazslo 50 90 18 5 Job (suipsd > ,0 Side Trans s ,e (soup @ <l ;0 web [rame (f
gl o oolaiul



S 3 il 315 90 3T (s Sl &g S yamd

YP amio 431E EPAF ) S0 colane, ool

sl calin (g pIaS 8y AB1S gloo sl (359 Cagli 51y 50 10 glii )l g yio Yo (e an gl G )o

0,8 b o, 5 adl glaas 5 5l sslazl (Y 88 mali sae ¥ 5l ealanf ()

&S g adye g Bl o aiugy el eolail (F &S U ad e 3l soges sloax 5 5l solasul (¥

g0 5133 10 y3Ldh (ol b sl o (65105 51 SUuSw el y0 p1)T ST )0 o Yoo Jgb 4y S SO

TS (o0 ok 4355 (o gLlS o (50 00 o5 51,3 o Vo glagse Jsb L

WS g et (phad gl ()

iy o ol G2 R, e e

g Gl KK s s (¥

WS (58 yoed ge Ald CuaBge 4y Al She jglinS (F

dg ooliviw! AHYS uy 18 o¥as 51 AHYY wu ;5 0¥ed jl ooliin! ola 4 diiye )0 uiS S0 el jo o8 a

Tl gamme 3590 plaS 90 (0 50

A5 cai s (Ship hull girder) a5 5 adaie ol g syl les (A

b oo Lol TY @ Y8 s 4 (Ship hull girder) iS5 vl Glos g alaiie (bl (¥

S e et eyl oo g a8l 38 VY & Y8 Ceeis o (Ship hull girder) a5 5 adade ol (¥

S b peis gdafia bl g a8l ialBUYY 4 Y8 s & (Ship hull girder) s 15wyl o (F

TS i gl (e 8 riammns Sl 23Y 23 85050 1 Splas o

b Gralel yelis gl ol e (Jsb (a8 5 yie Voo Job 4y jslil S5 50 ()

e 3kt ol ol a0 gt 5 e 100 skt jslit Sy 4 (Y

il Pl solis Jolo o b ol ciiyms i g e Vo Jobody 55l Sy o OF

s Gl peled glis | oS sm o550 (o B s e Voo Joboay j5lid G o (F

9ot az i b Jlail wowsl Tween deck g0 5 ,Lil S gl 1o a5 General cargo jqlois &G 40

f o g ilizo swound jo L3I0 o4lus

D9 oo o0liiwl padiins gz 3l bieand plod o ()

Jlail e00 YU Tween deck ;o 5 e i 5 lws Tween deck jo w81, L Jlast 51 L0 5o (Y
e oo oolaiul

Sgds ekl a1y 5l wl laicad alod o (V

Jlasl o9 bWTween deck ;o e81, L Jlas! 51 L1 o (F

§3,l5 ghss Roll on — Roll off sla ;5 & 5 5 elasinn 31 Syplas

Sasie glaal e (Y 18 glee o ()

Loal jo (p Sasio glaces, (F b b a0 Iy oy (F

Ay by po JSlas HgllS S Cl> ;o 0 Yo gliiyl g oy 5 e Yoo Job @ gk SO o

g 33 L g0 Ol U @38 S 10 yio o B g Y 0loud (G ! SouKw j0 yio (i guighs M =10000

(Y =10 KN/m") €055 jo poiais &

S ATY ()

\ Y Y ¥ I\ H=B=Yom o NVY (¥

\;YTT‘ ¥

ﬂl/ [ AI/ I ,|V AI/ YfYYY (T-
Yom ~ Yom Yom Yom Yom

-y

-1y

-1¥¥

-1b

-\

-1y

-1A



O ol (il )5 (990 3T (wnadti Colw g Sy

Y axdo 431E (IVOF uS) iS5 )lore cwisigeo

*.'.b)L\.i J...ﬁ.’ 3 tSL“H""“S jl J._t‘r:ﬂdf E..mf ) ‘5|9| ‘Stbut.i.? Anloen BT -4

adye Job gz 3 o518 Joea (V adye dob o prals 3,5 Cwlss ()
Sty gl lioryd gl (¥ Ay gy Swaled LY
Yol plas rider plate 31 jgliio Jnis losslu ;o 1Y
el HL1 0 g YL 3 (F sl S )0 st 125 )5 ()
el VT yile il g 55390 05 58 )9 (F oylae ST S S (655 e prall milE les (V



S 3 il 315 90 3T (s Sl &g S yamd

Y# axbuo 431E (IVOF uS) iS5 )lore cwisigeo




S 3 il 315 90 3T (s Sl &g S yamd

Y daxin 431E (IVOF uS) iS5 )lore cwisigeo




S 3 il 315 90 3T (s Sl &g S yamd

YA axbo 431E (IVOF uS) iS5 )lore cwisigeo




