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PART A: Vocabulary

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

.

10-

Lawyers for both parties will convene this morning to see if a ——-- can be reached
before the matter reaches the court.

1) transparency 2) realism 3) settlement 4) discipline

Later he --—---——— her daughter for having talked to her teacher impolitely.

1) prevented 2) scolded 3) restricted 4) neglected

The volcano had remained ———--- for over a hundred years, and most people thought it
would never burst again.

1} dormant 2) drastic 3) severe 4) incidental

You will certainly -————— your sprained ankle if you attempt to_play basketball today.

1) coerce 2) avoid

3) discomfit 4) exacerbate

My medical condition is --—--- -- and cannot be altered-even with medication.

1) immutable 2) exhaustible

3) durable 4) demanding

The comedian hoped his jokes would ~—----- a great deal of laughter from the audience.
1) pursue 2) explode

3) necessitate 4) elicit

Because Kelly's parents were not affectionate, she grew up suffering from a/an ————-—
of love and affection.

1) 1solation 2y malfunction

3) violation 4) deprivation

Although we may never completely -———--- every disease on earth, it’s heartening to see
the progress medicine has made on so many fronts.

1) overlook 2) eradicate

3) suspend 4) forecast

As people matare, their ------—— skills become more developed, so they are capable of
solving more complex problems.

1) collective 2) sufficient

3) cogmitive 4) hypothetical

I wonder why Cathy spends so much time telling me --———- facts that have nothing to
do with me.

1) curious 2) identical

3) urrelevant 4) unequivocal

PART B: Cloze Passage

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

The job of theoretical physicists is twofold: first, to explain what our experimental
colleagues have discovered; and second, (11) ------—-- phenomena that have not vet
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11-
12-
13-
14-
15-

(12) —===mmm . The history of scientific discovery shows that progress is achieved using
T | [— _

Quantum theory, for example, was largely driven by empirical results, (14) -—-—---—-
Einstein’s general theory of relativity was (15) ------—-- speculation and thought
experiments, as well as advanced mathematics.

I} to predict 2) predicting 3) it is to predict 4} predict

1) found 2) to be found 3) been found 4) be found

1) both the methods 2) both methods 3) both of methods  4) methods both
1) as though 2} in that 3) so that 4) whereas

1) a product of 2) produced 3) production of 4) producing

PART C: Reading Comprehension:

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

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

16-

PASSAGE 1:

Internal combustion engines

The internal combustion engme (ICE) 1s an engme in which the combustion of a fuel
(normally a fossil fuel) occurs with an oxidizer (usually air) in a combustion chamber.
In an mternal combustion engine the expansion of the high-temperature and -pressure
gases produced by combustion appliés direct force to some component of the engine,
such as pistons, turbine blades, or amozzle. This force moves the component over a
distance, generating useful mechanical energy.

The term internal combustion engine usually refers to an engine in which
combustion is intermittent, such as the more familiar four-stroke and two-stroke piston
engines, along with varants, such as the Wankel rotary engine. A second class of
mternal combustion‘gngimes use continuous combustion: gas turbines, jet engines and
most rocket engines, each of which are internal combustion engines on the same
principle as préviously described.

A large number of different designs for ICEs have been developed and built, with a
variety of different strengths and weaknesses. Powered by an energy-dense fuel (which
15 very frequently petrol, a liquid derived from fossil fuels), the ICE delivers an
excellent power-to-weight ratio with few disadvantages. While there have been and
still are many stationary applications, the real strength of mternal combustion engines
is in mobile applications and they dominate as a power supply for cars, aircraft, and
boats, from the smallest to the largest. Only for hand-held power tools do they share
part of the market with batteryv-operated motors.

From the second paragraph, we understand that an internal combustion engine is

1) intermittent 2) rotary
3) two-stroke 4) four-stroke



www.isijournal.net

17-

18-

19-

20-

21-

23-

24-

25-

F amie 109C (YFY o) Sl pwdige degama 503!
The term *the component™ in the first paragraph refers to —————- :

1} nozzle 2) turbine blade

3) pistons, turbine blades or a nozzle 4) piston

The term “intermittent” is used in the passage as opposed to ——--———-- =

1) variant 2) continuous

3) rotary 4} indirect

The last paragraph mainly discusses -—————- —

1) the advantages and disadvantages of ICEs

2) the difference(s) between ICEs and battery-operated motors
3) the strengths of ICEs

4) the operation of ICEs

The word “stationary”, as used here, is closest in meaning to —---—--——--—-- .
1) advantageous 2) intermittent

3) continuous 4) not mohile

PASSAGE 2;

Rolling resistance

Rolling resistance, sometimes called rolling friction.orrolling drag, is the resistance
that occurs when a round object such as a ball optire rolls on a flat surface, in steady
velocity straight line motion.Its contributing fagtors include wheel radins, forward
speed. surface adhesion, and relative micro sliding between the surfaces of contact.

It depends very much on the material of the wheel or tire and the sort of ground.For
example, rubber will give a bigger rolling resistance than steel. Also, sand on the
ground will give more rolling resistance than concrete. A moving wheeled vehicle will
gradually slow down due to rollingresistance including that of the bearings. but a train
car with steel wheels running on'stéel rails will roll farther than a bus of much smaller
for tires or balls than the coetficient of shiding friction.

The underlined word in.the second paragraph refers to —-——.

1) wheels moving 2) rolling resistance

3) wheels slowing down 4) wheels running

We conclude from the first paragraph that changes in velocity will —------—-- —- rolling
resisiance.

1} increase 2} decrease

3) stabilize 4) reduce

We understand from the text that rolling will not occur normally if the speed is --—-—-—-- a
1) Static 2) Stable

3) Uneven 4) constant

Paragraph two deals mainly with factors —-—-———---- i

1) keeping rolling constant 2) decreasing rolling

3) increasing rolling 4) affecting rolling

It is implied from the text that the higher the coefficient of friction, the ————— the
rolling.

1) slower 2) steadier

3) faster 4} more Constant
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28-

30-

PASSAGE 3:

Forces

Forces acting on objects are vectors that are characterized by not only a magnitude
(e.g. pounds force or Newtons) but also a direction.A force vector F (vectors are
usually noted by a boldface letter) can be broken down into its components in the x. v
and z directions in whatever coordinate system you've drawn:

F=Fi+F, j+Fk

Where F,. F, and F, are the magnitudes of the forces in the x, y and z directions and 1,

j and k are the unit vectors in the x, y and z directions (i.e. vectors whose directions are
aligned with the x, y and z coordinates and whose magnitudes are exactly 1 (no units)).

Forces can also be expressed in terms of the magnitude 4/F; +F; +F, and direction

F,
relative to the positive x-axis (= tan ‘{F—}] in a 2-dimensiondl system) Note that the
X

tan ’{i—-‘) function gives you an angle between +90° and -90° whereas sometimes the
X

resulting force is between +90° and +180° or between -90° and -180"; in these cases

you’ll have to examine the resulting force and add or subtract 180° from the force to

get the right direction,

Some types of structures can only éxert forces along the line connecting the two
ends of the structure, but cannot exert any force perpendicular to that line These types
of structures include ropes, ends swith pins, and bearings. Other structural elements can
also exert a force perpendicularito-the line This 15 called the moment of force (often
shortened to just “moment”, but to avoid confusion with “moment” meaning a short
period of time, we will use the full term “moment of force”™) which 1s the same thing as
torque.Usually the term torque is reserved for the forces on rotating, not stationary,
shafis, but there is 10 real difference between a moment of force and a torque.

The difference between a vector force and an ordinary one is that the vector force has

1} turbulance 2) veloeity
3) direction 4) magnitude
The underlined word “aligned”, as used in the first paragraph.is closest in meaning to

1) straightened 2) secured 3) lined up 4) flattened
The second part of the first paragraph mainly discusses how to ~——-—-——,

1) express coordinates 2) measure magnitude

3) determine direction 4) determine functions

The underlined “This™ in the second paragraph refers to the type of structure that
exerts a force -—————- .

1) along the line 2) longitudinally
3) perpendicularly 4} 1in both directions
The word "moment™in the passage is a measure of ————-——-,

1) force 2) time 3) direction 4) torque



www.isijournal.net

# dxdio 109C (TP aF) FoilSin rikige dsgaa yae )]

n

: : n
Fiwsl plas lim Esm Seds -
"_}mi-—t ,-."'.4.1T

1+ II Faat II

[~ 2]
Gl 1S Bl o | Ren z

n=\

S '*"T i af a polio plod Acgeme Y'Y

Y
[=.—) O
a
[=.9) ¢
[=,=] ¢
g

e} (F

: | i
Pocl plag . lim (——————) jlade -YY
x—4m TX 1[\1_'_-1}

=Y (A
o (Y
)
Y
A {1—
= ) ¥ Yo
Fh.!.fl:ﬂ:'ﬁ ahﬂ.'lr}rﬁsﬂj EL‘I gt &,Ln;.u;] {I‘ Iljm['!] p'..':.ﬁ.r{l}:{\+5lllh l]ex 3 I’E{—? ‘;] )_ﬁ —ff
% il
AR
& (Y
¥
3 (F



www.isijournal.net

¥ dscius 109C (IYFY aF) Seilfle ravige dSgare (ya0)]
< dx
TR AR 4 I = i -Td
2 Y+ X
&
o
n
¥
n
v

Ky
?

Pl gaF r=T(1+sinB ) 3 r="1+c0s0) o 32 @ dgume slicsls -TF
I —Y—AdY (0

?'.rt—fw'gﬂ’
LY mp
Y

Tn—‘h‘q (f

Pl olas X" +¥T =1 g XY+ 2= g,y o6 FLEY 5 F(X,¥,2) =X+ YY+ YT &l pazile YV

L]
¥ — !

AR

A
i
A A

Y+Ye (F

Te¥ v EL T
?mqpm.j‘ J' e* dxd}'+j I S dydx jlade —FA
a ey a X Y

1
(' =V)+7 O
v

\

—(e" =) (v

Y

\
— B Y=Y
Y

3 i samg (F



www.isijournal.net

A diie 109C (TPY oF) il rwdiges dS g (y80)]

vooor
Pl 18 i3l 41,8 [o0]%[0)] aepe gYL S YXT +YYT —z=0 &gy jl Aewd crlus -T4

¥ 5 & 4
——{1aT =T 477 =y} (
LS

¥ b o ¥
——fie Al )

t oy
—A¥ )
'IT'IQ.

¥ -

—”mm" —¥xVa¥ +1) (F

ST div (PVP) =1 @ 5 VO =F@ 45 wily siwges @iiie (51515 3 rhaols o Jgelieetli iR SR 81 ¥

5y 450 il 1o e 0 P g el

t:{: 8 fe 35 0 a0 45 8,5 S ) Jﬁﬁj].gﬂﬂ JipSasl lade
5

Pl oS il o S g5
Q)
PRV

AT (Y

\Ym (¥

\
O] laf Y X L o |y 4 dx+| x - — e [dy =0 Alolas Slyr  —F)
T T T T
y' -x rir -x
x . fx
Z +3sin (—]zc 0
¥ ¥

Xy +sin'"[£]:c o
5

xy+sin"(xy)=¢ ¢

X . _][x]
— = 5In — |=g (F
¥ ¥



www.isijournal.net

4 dmiee 109C (TPY oF) il rwdiges dS g (y80)]

ﬁ.n,u_ﬂ;.hﬂ.\ {tm,}'m:l i ‘_\-"[l:r',l=h}u  ¥le)=0 f}'"+?}"+}'=ﬁ j'-.'.lll JLLEJE.LL-.: 3=

il oS (piias b o 35L6) oyl £93 9 o0lgr (S

fh ._\."'.l':‘
ialyz tota pasiSla ﬁ.;aj_;.{tm,yM}:{Tb+1,{‘|+Th}E"l"+‘} 0
tb 11

Sloz iowis patos Al (g, V) = (h—,{‘l +vb)etb+) (v
Th+1

_vb
vb
oy giie paySle Lty Y ) = (04 bye™®+) ¢

_vb.

b {‘|+b]le.".'|"4-"] (%

vh+y

E';uut,.uslxry"—\"xy'+fy =x"Inx 3 X oo Saali Uolee _ogor Lls

yiath= %{_M:{jr +CxInx+Cx" ¢

”
X ) 1 1
v(x) =T{1m{}r +Cx"Imx+Cx’ (v

L1
y(x) =XT|[[n x) +Cx"Inx+C.x" ¢

T

y(x)= KT(In x)+Cx"Inx+Cx" (¢

feasl plaS L ¥'(e) =¥ g ¥(e) =0 bulyd b xy"—xy' —y = o slxs fuuly

y=Txe " ()

§= Txe (v

y=vxe" (r

X

y=¥rxe = (F

-¥Y

-F¥

~FF



www.isijournal.net

Vo daedio 109C (TPY oF) il rwdiges dS g (y80)]

Yo
Tl alas . m':[\i !:[x Sl slBiws oges lgs T

I .
x=0 e +CT|; e

- x,rasx<L .
fol glaf A\ =F(x) adli UL & j0d o s filx) = s S PG gp-Jt |
=0 ol w ok .
*.—£+E . cosm{ o dds —LL—( ) sin—km‘ 0
f o ke (tk—) L Tk k L
L YL 2 Yk=Ymx L2 (-9* . ks
ye—o 5 e _{ ‘,cos{ i -—2 i (¥
LA AR S L k= K L
-.r = =1 o :'R’.I
-1—£+ LL x rcr:rsﬁk ‘I}Im-c —ogrie }%m— o
YOt k= (k=) L ’El-;'l k
YL =@ vk — o (=% | km
\—I—+—1T ! \-CGS{ pax ]—E{ Y sm—k“ (f
f k= (vk-) L Tk= k L

g _
- L'{?siﬂ Wil go UX1) Sjgee 4 2laar 1o ool 08lo (650 g anlal Julpd b o S0 zge Alilae

! plas
{U“=Uﬂ+sinx {U[[,n}:n s<X<T {”{‘,lea —_—
oK<, t>e Ui(xye)=o0 e<xsm Ufm,t)=s t>e
=Y
e
V(Y

T (F

-¥F



www.isijournal.net

Wb 109C (TPY oF) il rwdiges dS g (y80)]

L] .F(z]={z+‘|] ’I-ED ,..'A..:;Lr f_P,T] !{n,‘I] ’[T,o} ,{\,G} '_,..135}\.1 u‘l‘éJLHQ’j‘:‘ 5.FUDJ!1 -FA
o @las D a2l [F(2) ] s 9 o5
"nl'r;g"-' h
N
¥4V (Y

‘Nfr_g\"rF{f

towwl plad . w = (1 + i)sin(miz) — Sl S p)dsl paai -FA

41 &l

(t




www.isijournal.net

W oamie 109C (YPY o) Sl dige dS g ,;,3.&",]
A V4 tan" z
P! @l il o 08 ctl ol = 0 Otz =0 gl ——dz Jol= -8
C tanz
e =i |k|= ,
"I";I'I::I;..'...L.,_-Eg,j e 1] _,.Jja;..alk ‘;*‘-‘*'J'-'":"""""._'rleJ'r!
R
2 T
—tmiaslog [ k|—<n o gols | k| oo sue uifn
Y
: | k|m ,
Tl wll o g 2N 3 gebe | k| ceays sae a2
(v
b o n .
YTty za; | K| =<0 5 gole | K| cesjo 0us 5u 285
T
; | k|m : ;
Tl il o 8 <N o gobe | k| casjo e s 280
()
i m ) !
¥l sl za; [ K= <D o gole | ko2 s0e 20 25,5
¥
o) g kin _
TR wids za) <n o gabe Bt cueys v und
.7
(A1

i n
—fm .mL‘..:._:,j|k-?{l'l W ke | K| canye sae 558 5

il G o Silfe o Knalladgo pi) Y law 9 &yl

ol 2 (g jbidens S0 50 [ 9 ST L PPy Ayl LS 0 R G ol g g e 4 5 g lade -0

Sdle do bl oo L D 2ol 0 02l oile] plis do g ool Alla w pem  JLSU ek Ldel o oalig SO

@l o JU o iy 3 alaf kidly TvglTy o ity wialpd ool Ut g 1l 53 55 (glod ST oy Jolai
BusS o b i yidn 1y il aladl

P mCp(T, —T,I)+EmRT, 0

L—atm

mCp(T, -T)) ¢
mCy (T, =T,) ¢

e (F
i Gagee 015 et Jlow (jiy) ey vty g piobecdd p g 30 551 i ol sl oles plar -0F
(el i s 33 i (6551 i) Finn! pratmes (e slos T) o S0
.'"'LP
i, =TCln(\———). i, >=, Au=0 (}
VY (:vl- Y

ipoat

— ¢ o o o
pC

T P

; =4
jdy =2, Au=—AP (v
]
Ay ==, Au=x (¥



www.isijournal.net

= 109C (TFY o) Soile ki 45 3am0 (13431

bume slod jl L il polie o0 ghed ol 293k 31 auds 90 b pIelTL ol )F dile
Sl T Lasd ae el Ty 11 (90 52 & 05 haid) i o0 51 0 52 gled (laiy 0l (2,3 bl e
En 90 Ot A5 ()1 omeble ol 003k Sl gl ole malr b 18 Ty 50l g o s 3w pe
P gl a3 @IS i oo S (dolod pndi acie S Jaid) s Mol

it (I Sl g pla 5l Sy e sles s ()

aly als Ty ajlait 4 05 acis gleo (Y

s b8 Ty st g p 8 ae sleo (T

Al i (F

3 J9m peaS Sen i o]y o Sy gl 50 SOl A azgi b V- Y Y F el IS S 0
il IS w29t s (s )15 ey} My 45 289 sl M Plas il M jladic 4 g il o

s ()
o/ (¥
o B8 (T
o ¥ (F

T"l =f"D.'BK "T'r —. \GDGK
Ll-' =Acclk

5

b etly 39 )l S K g TP lacdly bVl 5 SN Girgps S oy 31 i 03l o 5 S S
LT b V9. IECPRRINR 35 T JUMN PRCT SRV L R e
AY ¢
aA v
FE T
A (F
fol o i 8 Sypen! j0 bl ppadin pae Vg Lot T g 3005 e 2l 1
g = _E}I. (4
o

op
og

» (¥
EifTJ' §

§=—

ch
g=tshp OF
ol
cu
| iy 1 sledls 3F 31 Soplal
] St e 3l it gl Ltd gl anl 3 e Siablal sles (N
2l pals Sl 5 YU (T AT G g syl 8 g (F
ol 3 iy et Susge oS0 STLLY ALl cles (F

-ar

=04

-bF

-&Y



www.isijournal.net

—— 109C (IYFY 4F) Sailfs | pasdies A g0 (336

S o ] 53 4 ol (5985 44 1Sy (it S RS 59 T LA G 1,51y 1pan 36 5 50 ~0A

P JOWNCI BREL PRI PIREE SERRPETPE PR PP RETReR SER-X SO o F IR RUIYW O At
el i ) Gl 35l SyplaS S oy SalS G e a4y ooy 5 Lilas

13 iy 2 o030 Lyl zam g 3 ol (5008 (Slan (om0 ool eipad 0 9% gleo ()

Iy e 0 (g0gas 2 maa g S (00 tler o oo i alid o0t 5 e dlea (F

|Sly o 0 (s09es &0l maa bg Rl g5 s popm o0 RS el o s clea (T

|5ls it 00 (99es A mae s 5 ol 6000 led pe o 20 oSl a3 gR slea (F
ﬂ:b% Slayl dy g3V gh cutn K 4T g j9e0 30 el 20l 3 0T 5l e U H slal 4y nfo 30 S

o goges 8yled e 2200y e il Al oled el slaeylans b A e 29l L) pRe
sl oo A3l Gl 5ee 4z oF ke
ql
—yH™ ¢
Y

%% U
///Z —yH' (¢

74 Y

FEreHEs ql .
= A B/ ke Loy

o35 Sule g oy e b 2L fiRe T JUEG TG ok 30 g3 Al e sl e p ) s ey e
1y S 0 ey 2Vl 35 1 | el 3 ] g Gl g e 13 55 (5 e o 50
da WL e g g 30 Tkl 31 00 o CAlioan! gl g3l8 20 A5 AU oS AFFTY  eames o

Tl fgplad dizr waeg jlad 3590 Glg Alliee pie BN Vb & ooy 9 Gl

Ve (0 [&—Te¥rm Tod ()
YolC o Taa (¥
Fol (F
fro (f

k .
WS gt gas o gAML 202 g Jab 4y A dmie SO gy, "=‘==—% Sz g Im /s ce Lol Bl
m

il VMM amiio Ll 3o (50 Y paiiege Cusliid g plyT ggi | amiie Jab j0 i BV by
Tl o g dimr idmiin dy Mozl 5900 5ladie

a2, ¥ ()

o (¥

(R

5 (F

-84

e

-5



www.isijournal.net

109C

Yo amie

TPV aF) Silfs wdiges 45 game (3803

y o clamies Djlae d vy & o I U Cleifl c b s 0 3 (o1 B d g 23 Sl
ayly o yguedy dodee ol YL (gi 00 BY 10 St Judg AT 008 0410 Gl 2Ll g e Jedaiie

(Sl e (Lo laal 8 ) (.l L L ol dmds Jale)

Tl s K lade il @i &Y ) 25 4 Jhw e g v, 8l u(y)=UQ—e

: U
}JI- F L 3 kzp'ﬁ"'o%{l'l

v
’ k=—(r
/ L (
! k= _pviL o
‘ LLO

g . k:&(‘f
T > X L

IJ

i S5 A) it o W= AXY FAYT Ojpots XY dmiis )3 oils g Gl ol ol S ol il
Towl goi plaf 51 oy ol fsl ool

el S s O

et g oS1F JE T

s g Sl B (T

=z g el JE (T

lit
JUO:MH e 2o g HEWEm s, 0 =\Weorpm o p b 2o & p80ae dig dbaii 1o s
1

fud aeles jais> H ¢ Q aoifGl8e Slae digg dbili ~led 30 g Sad chual g 3l et B8 005 0
g g S o oD Ese Sl gl ol Sjgeas Q g H 4 bgije dad g glaeg T AT oils )
H

Q Cyy = g

(Co=—",Cq =
@ ab’ a'D'

) b gl o0
1t
l}l,'fm,?_lrlﬁ_'l {1I

fin

o Fm_ — (¥
min

CFLN 11 ¥

min

-#Y

-#Y

-$F



www.isijournal.net

i 109C (TFY aF) Seiln paikigio 453020 184

30 il oded doas ol )18 (T =T ) ke b gl g ladyl slos o (DKL) Jogb o5l il S -F0
m w . =
b sy o B h e b sleale Gyl Jold g addy YU e sles [—1.}11-1; Pl akw
m

Poas dales juds liowo g aloo (plaals) _rﬂ.@ wles DHES ] ialce glos nea (oY) S leaSy
(AT=T-T,,)

0: T
thL
ﬂ*.T:EEE o
h
e & Al
AT =E: \E
‘ 1“{*rh} :

AT = Eg(—]:')—} i3
th

el gl oo T gloo b 1 Jlow S (ggiome a8 g s 0 jo /5@ ald 0 IS oo ()30 Sy -FF

ol a5 gami d gdign gadaasle fpse b e SN e glar 4 21 Jlew gle,F BT )

3 b glar o Syl JUST el g Kooiile ple)f culae Gl 91 ally coleisy Lraes o ule
Sl on B216 (o et ARSI a3 p1aS il B Bl o 5 ek

k a
—_———
th
Tk
—-Z
h
k
— (Y
vh

vk

— =P
h

31yF il &3 WYY ] cles 8y o) gl adadd cupd b obiw dsmio 0 1 oyl JGES) £ 45 paame —FY
Gl uli (b S 31 el Ay sie w2 3l iy Yoo 2 d e 1B 1 il as T 2lan 13 gl

. . - " =h
i gheyt gledile cu b g iy s adalld pgew il BV X0
m eC m'K*
WWelYe (4
ACLRY (Y
IR AR

& ¢ LRV (F

oeidy -



www.isijournal.net

TR 109C (IYFY 4F) Sailfs | pasdies A g0 (336

)P Ty gles b Y) ol dand s b led 53 vl aidy® )18 T (gloo o a5 1) (1) oot do o =7 A

L.'I « Tint et B ,u.\d'.ﬂ.; @.ﬁu .j’Li:J \:l‘m_.i'..l. - j4L 40 d-;-lj: il:L.u'u.Lu:rL! kil - knr 8 ].II - Lr ;| et
€ iy 1yl

() (r) iy o pml3al (N
fir===le* T & s go Rl (¥

i go il (Y

ky ke L

o — - —=—=T s oy e 30 ) Sl b 4 (F

ua'ﬁd'mﬁu dt '.l-;.-_| gloo g Uu:- Mﬂch_ T Ls‘.m,.f. [ uﬂi.'{; . PI.="I bJL.u.r I il ,_:L"J.'l-

T,—T
oy ) il % = “H}r\' + “T}_'I‘ +ApY Spmeeds Lod pagad o X olastls Adali S0 o F el 0 S

5 oo

s h oleals ol S co s bl ool g8 (Wb 0 Axiie b los ']; g ol alps ap g Ay

(J&.ﬁun él.lfnju.ﬂ Gli P gt g dsmie cgy 3] VIl alals. Cy L3 Lo Sl BT

h=a, ¢ =——— (A
Ta
I'J:ﬂ,l. 3|:1'=—.T. (r
p’c[":r;{-"’:;
a
h=a, ,c;p =——— (v
h=a,,c i S
T M = e
PaUsCop

EJE Tea®(C ,_l',‘l.cd Llj a.a_.hu.h'-hi],la_,t, m I..'F.’a'j ya o ,51..0-3'.1 JJ....J LIJT ‘51”5] ,a hﬁ";JIIF l_]q_._...l;.Li._'l_Jn.'-"

" m i
bl ol ol e S1oedi g0 Jae 3yl Ve B0 gles g T o Lo ol Juue 500 Canw 3 09 o0

Fiewd olaf g2 | Jdos 21518 e 2
(R
o
\3

(¥

F|t |- A= |1

-9

=¥



www.isijournal.net

el 109C (TP aF) FoilSin rikige dsgaa yae )]

(el o lpb spellas cuoglic o Silivwl) luals

e T S RS (59,05 B i 95 (535 2 05 SELE 95 Laosgs I 2 4y b1y e 2 JSB 38 )
R B KTy L - g O R PRS-

\
—mg
Ti:
ln1*{r
Tb

—
—me |
= g

> L3
—myg
—mg

Tl i gaiphet Wiz < O (g (g9 bl Yo omm i Sty Jabo asilin 3 J50 50 VY

VFEA ()

RY = =mm Feamm T,I"‘-h"? {T
———

VEA Y

kN fl,l'.ﬁ& (¥

¥ o a1 [11]

& e clm

JE edlinud 800 W U5 igfas Ulo clalyd slgasl a0 31 S0 o sidle afS gl oud sl LS asu,l =YY

(Do P50 o gl IS0l s 31 Tl W il o dis A sl 50 eaid sl L dues 5ol 0,5 o
V-sin @

Tcos' B
Y+ cosb
Ycos' 0

Ysin
{r

cos 0
V4 cosB

cos' 0




www.isijournal.net

V4 demie 109C

TPV aF) Silfs wdiges 45 game (3803

g0 S o adisde 1 L=TFm Jeba o8 o0 g9y 2 d=rm dlold @ I e For g0 g5 JR0 ;0 -VF
W i 30 e Lo itund e ol iae dalad Olg pai g3y 21y P=YKN g0 g o 3 K0 a5 s

A ) 0 B
La a2l
L

Sl o (yiguigls
o

YV #

YA (T

YAF (F

P! plaf A o Ik cay kel 0 Jolw Mo yo 8 YooN w3 50 1o allgsal 5e

Fa®

Yher

Y
Tu-’.‘n\f‘;:

3
ﬁﬁnﬁ {T-

v
Vaey
(ki

v

A

(v

e b ard ol 1) e b adl Y 9 X gemb Jim plefs ol ples gl ) JSb 45T Sl

}l’lL

5
v

feaal 2105 0 e oS Lrdls

1
S
¥

—_ Y

S S
= b
VA ¥
88§
— L, = (f
YA T

3. P plpaies (AB gas g9 il ends LS5 o abd Jabas iailin or s Susand g0 3l ey sl

Sl plas ol g o8
e les P oy
i Py

s hzd. TP o

a5 TP

-Ya

-¥F

WY



www.isijournal.net

Yo dsio 109C (TPY oF) il rwdiges dS g (y80)]

S 1 Lnaeo 51 (K i ST ailons ks Rouss 4 azio S5 30 0 S5 allae ol MalS Ale a -YA
o a0 a3 3 25 5 28 g Jode 5 5 L8 0k 5 Blos 13 25 ()
LR K % | BRI S5 ROC S RN, B K PR 0 . JIWL K TP - ¢
o Fun s g0 g0 5l FaS ol Jake g a8 ot pF Al o s (T

P - - TN U ST PO S S-S i

il sl dy L) Al o Sl ¥ g g0 aledl i) sull Jlesl X S o (el el SO Oy ld YA
¥ plaf s T s
Bx
E
(1-v")
(\=v)
E
Y=y
E
Y =v)

i

)

{r

(¥

80 30 F gyeom b g T Shadpgbldd il Cour gl W 59010 adaio pdaw g L Job @ 5090 ale  -A-
® ! BT adadio gl (8 o b ps g S 8 e i s WM L Caaly!
Tr

T

e

vy A ] )8
¥ B YT
?1“;) +(T) r
\ || Fim. o XIF T_£
;{ (E} +{T} ,r-\] A

(¥

3= |

A
1



Ya

T amio 109C

www.isijournal.net

(YPY a5) Filsls ks dSgaa (86|

Aoyl s oo Sl 2 ) SRS 52 el s2le HLAS plais palaw b wigliis i g (b Jgbo b jaoms g0
oylaan O Bogusme pluf gl3l 4 wtuwl sud i G =06, Ojysen ahio 80 Ll ulpd

Yol e mpo phiie e 3 St clepls alaiie |l

™
OO,

T LS LA LLLSS
]

?: ' ﬂq’% > 0
é t o> oAy (¥
—héq— o =Nl (F
7 o >e¥ (F

_L ]
G LA ST AT AT IS,

i

‘_j.'u_,.:‘_ft.i_'i-Q‘HH'J—EQ_,JE::-_L.{J.E&'IQ.L.:Li.n;_a!nﬂna!aﬁwf_jﬁjaqﬂﬂdqahﬁ@hﬂ

o i.‘.:_,._.rj‘_,t,jw,a ,JL.:I.'|'1

X “TE,=E yYvfa (4

ba (¥

1T Y FEAQ (T

a E, =8E Yo
h—a—

oSy had 83 Emi g (B, = TEy) adloud aisla T Vool g 51 5 alaiic zalaw b o o sl

% % % ta Y
P! plad sy 5D 5o 0 C ddaili gogns o5 = ol
1 P EEr ¢

-M



www.isijournal.net

= 109C (YFY oF) Filfe rwikiges dSgama (yae )

boadd oo plheed JSublBe Ao U =Yoo o ) jamme o Catund 32 cold i o ins 5L Jles! 1 50
Clual plas :u.n-ég.f pioe T3 EWHMWH'J{'JJ gye T uLn.m.b' et i ¢ g § ke Ml 4y dowgd

S. =1Ac MPa
S, = A&F = MPa
Kt :T?qzulrlh
R =\4mm R =amm 1 0
7 ;
\ VA
i — (¥
Fo | Aomm Fa RS
T ! ! mm i
L = i

pebad i g YooMPa bls pdad aio b glocle 31 . Yomm phd oy ggi glepls ahdio b clale
b 3yl L8 ToNm o 9 WONM fes Siliul jb o g sodiaislo Yo oMPa g i

&
—T¢ '
:.‘l

1o

— (¥
aI.

(T

YooY

Suof yz 3 (g 30 (Base) Lo plss phad ol Jliine o2 )13 (60 )0 b gl Judgp b siof o i S

Wbl jRe gk Yool saidf e s ful e ge Aleld B cusl el Wo g Fooocud e Lol

ol plas LA &gl pugians

o/ (A

o/F (¥

o (T

oli.“, f

Towsl joller g 3 iy T P10 o) Dy drgi by
+T

{4
JYhL!
YT

hL'

vT
hL'

BT

hL'

x

(\3

(f

Y-

-AF

=AM



www.isijournal.net

s 109C (VY o) SodlSn s 4 g0 (384

eVl 31 targl; Alold o pp SLEAT il 13,410 51,8 Ll K 0 T LS Vol AT 15 claulS oyi y0 —AR
F TS oy digf SLEAT
iy ga Bl
ale] s (Y
-J..I.b"s.b J"_;hl.f:r (g J‘f-ljsl |Ju':_|| {r
il s b ol el o See se g AlS o 8 g 4 i (F

[

b B KT Curly wioy Sl Bsialyly il 591 oisjlan JISudn slhsiog pa Jeolsb 55 Sy90 plaS s
‘é'.:,,...‘bl_’.q LasdioF oo
vl ollh il ()
aliog > e Ssw fals (V

wlae  Se malf (F

R rile Kaalins wolibled ] iKnsliss) oliiler, | g Socolind

a A a0 v, Ayl e U (ol Tl O il ] Job w2l bwgd aSI M gy ar pod Sogf -A)
Cydan 3 Sl e ¥V, ylade ;_Fﬂ'l-u"ﬂ-';;g‘ Olwgd glo pld (£ pemn 30 pilB dondes 33 gl Mwnuhﬂhwhu_,h
(S PECERE U PSR S R 4 B dldais 4y oy

v, =—yfelj 0

¥

v.=——Velj @

v, =—=yJrelj

v.=—yrelj «f




www.isijournal.net

o 109C (IYFY 4F) Sailfs | pasdies A g0 (336

sl 2l Vol L) ol glagly s e b 5lg0 Il W ogs gl 1M oo g ] Job a5 clanSy e
i e gia L) a5 G000 et Jolai Cualge Ja alee wSdld i g 1S Sl ey 4

A .

Ty =1 :?mITJH 2o ) Tl plaF B gol3l xyo i @Fle oy Aslas 0T o g

8 —-00sinBeosd +—IsmEI =0 (}
f

0+ Q" cosh +:—?sinﬂ e Y

" ) oo
8-0f 51nﬁttmsﬁ+:%sm6=¢ r
Q+Esiuﬁ=¢ (f

¥l

j1 u:u.lelg.! d:udl.w.n._ﬂ.w1 E 'i_A.-;-gjL! et i .M!u.nj_,ﬁd!.ﬂu.ilﬂﬂ.hw& =Ly hn 5L&3;1 31 I.'I!‘rﬁ"
F | ,lhf_ﬂrj._hm:;dba.huﬁ” .JJJQSL.:
Vg

h ( Y0
Y=g

3oad b2 gt e g (Bimo) A3 comdy 5l Jaadly ool sad | Jab 4 UL clil am =
Togud oo o)y SUL sl gl5 dor 52 0l oy 59 (S 2l 90 PUb Jaod blE (590 510

i .
B=smn =
i
EL" B=sin"'— (v
- ¥
Pl _'l,gll'.ﬂ"I ‘|
s * " o
i T @=sin""'— ¢
L 5

ol |
B=sin '— (f
Y

-9y

-y

_a¥



www.isijournal.net

i 109C (YFY oF) Filfe rwikiges dSgama (yae )

kil o € dile ot o U dils a5 295 bl ol Q‘j‘.’i!i g Lae BT a FOZ 58k ey s -0
ft

P 2l a2 0l ol aaly whdS i g il S qms—T ey
(Mt =1Yin b =V7o0z)
L svafe/s" B="%rys" (1
|
? C 7 B=vsAA" (v
/ 71 7 .
/] , 7 B =YV A0° (v
0, B =1Yr° (f
|
rfit

1 i » o - aEd = 'T s * '
Coq s il @ plagh uils 3 9 X plwgd alals Fy =k’ o jge & bl s pad 2l 5950 1 -7
ol plaf Jalee

1:
amx (v — X ()
A fma
A A
—x (¥ —amx (v
Tma L

4 3gazms 35 pein oy F1 el plad )0 alad M S ake oy b by 2 M oy g | gk 4ol i QY
Taasol IS’ pasnans sl yoilS b bl @il S e

k 0 —,|| k o\
= fim

$_

s v vk
2 o, == r
¥ I ¥Ym
L Y | ki |
m

s My o> 4 glabee 5oy 2 My py2 s By A0 53 1) 505 JED 53 oud ool LES (22051 4230 92 i A
s oS oy =¥y 335 e 5 e 25 ] Ly
m, (1" +%}é+ Ym,rid) ()
m, (1" +17)0 +rmrif (v
rrl.lll"r\Y +1"‘}['ﬂ' '\

m, (1"0+vrif)) cf




www.isijournal.net

= 109C (IYFY 4F) Sailfs | pasdies A g0 (336

2 e (] S e Jolee At ol baie SVl g0 by 4 0 IS0 il Ky Lk 28 g0 -4
sy i g5 Ky
_ ko, ko)
K, Mk +ko+k,

AN

W

AR

- 1"i"![lf"'i' +k‘."} {r-
ky 1k +k,+k,

ke ke +oky tkeky
k, +k; +k;

=1 [
= m

ke (k, +ky)
=——" " (%
"Bk, + ko + ke

cle o e g R Gl plad ool sadl s () I50 aolbae) S aaLJale a5 o= ey slale Yoo
Pl ol i Dlbirgd | wlf A il o alls
of.q.bﬁnmg-.ﬁ o J’ mg]__
[\"I,.n}:_-d.g o T
\J MR" +m(L-R)"
¥

0

s ]' mgl. P

n ¥
\J MR" +m(L+R)"
¥

mglL

7 —
; MRT +mlL’

|| mgL
\{ 'MR" + ' mL
1 1

ml] = {‘?

A1 sgdige 03 g Vb o )Fales Ve dijg g aiily Glalpll Ko b Slas S bgs BC Job iy S50 @llae V)
fowsl jld 2 )ge Slas gl olgf iy iy Bl adBs 0 e 8 Sles fud b s

B Ve (Y
Yoo (V
YFo {"T'
Yoo (F




www.isijournal.net

— 109C (IYFY 4F) Sailfs | pasdies A g0 (336

WS 156 cail 59y mgetm T pe glrediog i 4 93 gleeniof i o p) Gue et SiaE e ey po )Y
S bl @p = H TPM g Op =HYTPM 45 5y 50 035 o)5e0 ailal3] o] d canid Wled a0 g

22) {25} Pl FPM 0 5 002F p sldaaly
4 —5
3 9 FrEO O
F‘,_:: ol o =Y,V ¥
1 5 +Y X% (F
% e 550 (F
2y %
s _ et
w § e
i
[18)
1
=
pla wgalyl Ay o0 L sleaiof o glabes s ol 0 e datly) S Gk s e o gl )Y
P! proows a3 S
n M
VB =Va+Vp/a O
o gE

Ve =Vo+Vaio f
T S
Vo=Va+Vora (r

I e £ 7 £
Ve=Ve+Va+Vop+Veia (f

il Als jadme g slasl B o glaagly Slidi 3 5D 53 sal sals LS _wtis Coadge 30 —14F

Sl Alus
{F-/m Yo
R==,'m B (¥
l Yo (r
adgh Yoo (F
y =4 P
e | e

wip @ Jy g dn ol 2 & DOF=Y(n=Y)-¥(j,) - jy (Kutzbach) L5y ) o085 b 40
Pl Gy ) p e gl dduly o108 (0Bl o o o g sl Lolie Sluad (Lo suas Sload
DOF =¥(le—)-Y(0\)—(1) =¥ ¢
DOF =¥(3=1)=Y()=()=¥ (¥
DOF =x(ic=V)=-v(\) =) =¥ (*
DOF=v(a—-y)—-T(vy)— () =) (F




www.isijournal.net

S 109C (YFY oF) Filfe rwikiges dSgama (yae )

& 8uaa (b 4y 35 plaf il 1 D jgee 05 et S (Sigmal flow graph) JUSew jos Jlogui V-7
il i
G, + G, &
=G H+GG,
G, +G,
v+ G.H-G,G,
G, + G, i
V=G H
G +Gy
v+ G H
e 22959 b 2 A dils ptucew ke clbs jlade NS} SLE2E g R(8) g e 63959 jede 30 -10¥
ol phas D LS gl d Liels s aly g R (5399 (51 00y

I\l

i)
I I Ci5)
K 2 ; s+ B il _.5"- "
Ky -
B+kky d - d+kky B
ky ky, k k
Bikk, d Bk d
B — — =
kK k ky, k
Vg 908 ) Tocad plos ol Pl Jolae gpiv 28 L p3 Sl piiw Jolme S0 5800 g =eA

: {n:...;.u‘-:...l:-ru
]i.Ju l]_,-;né

— o

F‘ﬁ!v\ F'I’!""I’




www.isijournal.net

S 109C (IYFY 4F) Sailfs | pasdies A g0 (336

0318 e o @l 53 €% 5l by iatio w8 a6 53 (Pure Lag) jalls 5B sy il 14
03310 315 Adtamnt Ike pptemans (3013 30 (83l am pt T ol 09y il s sl Lo L4 09 e

T e | U i ia | o Y
—I{_ }_" TR NV g i # Gp[ﬁ);}?-"-ﬁau +

Sy o das i s (5l gt 2l ol a8 Lol pmis Jlay ol L 2B sl B0
YT SR (PR SAREP- K¥) DR PESE R PRRLIE. PR-L € e o s, spceuge: ML i B PRSSE RN PESE () | 4

headl dley i pien golasl el e BB Y oxam 0 nSU L lal pres 4 0 g0y, A e (T

...‘p}.f.ll_.l_a
el e ol anlle by Al SMal o B osan® |08 sed e Lol Lol mlll 0 J...:FLT ag=q (F
gl oo AT Mo o S
las fygaa |y als (5399 spimans Sl (o ap8 padled o s puSo JHG 53 1) g dglailtiul Aty diils el YN
(2> 0) Tounl s dis 3 pluS gl K(S) Suiis 05 5,00 5o 08 JLis jfuile

r+ 1‘: ¥
k
" (s) iy

-
v

a3 Legllns Bite 4y i gl g Pl Saas 28 o eolizd ()
S0 P rgllie e & sy sl PD a8 J 8 5l solizd (¥
S San g Ky sl g S g0 0028 |15 i e (F
e oY PID Socaf a8 gl ealitul wagllee B Ay i, gl o (F

3 Solahed ogate LJP g pSojluil i goue S slagyeile wlge ple g U o lplinadle) by g Sl
HodaF o prtn Suilagd

D SIS b sty g9 51kl i Saied 51,15 45 X s 90 5151 ONC bl g 5 -1
rev

gl po o3liinl pho e g U g1l a5l g pml S o2 g0S 4 (5099 B0 e Gl S
Foghe 8o gleals olp il ol 03 j9ige 8 oF slally dlaai g Sl b aF SO plaals o 51
Bayle samrg olodols cllas g8 dis X e 2lacl 4o

A

(jeoe

Yo (Y
do (Y
Yoo (F



www.isijournal.net

Ve amie 109C (IFFY U Fuilfe pwkiden 48 game (y303]

iy 30 A D Ce Be A il 5l IKS b |y ankid K0 90 b Yomm phad 4y § 0 add S -1Y
G B jlemlo aay ol lales alavil sl &F ol sud aniigi G-Code 3 Jhas dusas olis a3 alus a5

] ol B e dabad phio lgse iy C Al fagy 0 )W C
p=— ik N20 G20 GO3 X0 YO 10 J-30 ¢

N20 G20 GO2 X0 YO 10 J-30 (¥

N20 G900 GO3 X0 YO 10J-25 (v
T te N20 G90 GO2Z X0 Y0 [0 J-25 (f

»
—_— D

Pl Sy 4k 3 @laT il ) 50 gl ez 3590 52 -NT
g oa delyd Jas 5 0l IS Gl g iyl ) e sl Wy S L a8 ()
eVl (530 e oSlg FC e e s 4y (Y
a6 st (s plpeillaad (1
ol oF lagile e Y2 slagle; 5 ile; (sladls (F
99 4833 0T ploj 53y 9 W5 oo Elige anido o)1 ploj 2 ekl go ) el pl paie L35 S 0 -NF
Aoy plandl g1 51 083 0 plal aBds o) o) o | guddain Y el duds oo g b | andal
TULS o0 (6 o dr (&) TE jaw caibile gygo il JUidl e 30 w09 oliiwl ygil I ¥ 51 g
Pt I B L. TE SRR iR P BRI §
alij ot pd Jazd am s - o8 edle Jlizdl s (¥
aly; el pl Jlasdl e s ol cpdile Jlasdl o o (V
s plpl Jasdl s ool edle Jatdl o o (F

5 Emt o5 Udlae 1 .ol aRHBEN1H Jloo 35 05 J55 4 A = Aoomm” aaio e b otk juikew -118

lit
3 48l oad oly Q) KYAP(bAr) S 4 pub pubsb JLi8 281 b Slyx J5 b
Q S . lit / min
r ™ ] tog: aalys e jailew ok il K=°;¢[7|E_]
e ]
’}L{, A WD G S
e ) s 45 1Y(m [ mrin) (¥

144 bar il y s ¢ Yo (m / min) (¥

4

Qp=10{litmin)




www.isijournal.net

— 109C (YPY oF) Silfls raikigo ASgamme (y36)]

g mwal dobar g Qobar b d o g ol Hloeb] ole ol pedild JLES ) Sodgpans claglaw 0 -1IF
T 835 jloe (al 5500 50 Sadi e |05 S S g 0y S Y g X glaandy gladid S o
Pl plas

| : J'J'.[-T !'l-l
o obar csf, o5 > 05 Ocbar cé, o R M Lis 25l ()
ol Bobar cuaf, o85> o5 Yobar cd;, a8 % 5 e jLad 25l (Y

o dobar cotf g B, 5 0 e Lok 25 (Y
o Oobar o8 Py3; o8> 0 Joa Lo 25l (F
Togd olom! ! (Sas SlSin d sl jloms da VAR Sham dmdga )0 8,597 ey azmilia VWY
a5l e glargsl (1
() golaml S5 (7
(5 ) (S pepir 5 5 (T
o | e ilony gl o5 (F
Tl g 2 pinalie (g AT 8050 4 e L 38 Cuclis 4 35 90 580 sl 1A
SNy 25 (¥ 3Ly 28U (4
Soen (F o (T
P olas  (solidification) slosil 282 13 25ab claails 505 1y 0 #S3e Jelas -114
e slezall Ay Al g F s Gl B G e S 5 0
e (40] g e [0 0 Ze el ol ea (F
ol celed g Olie d2ails o allsli ol O
il Sl 5 Jolai g (clos g Saisy ) LB i g £3i (F
ol @ (e 09 o plaial 538) YU azge o310 slajlll JLsle 55 sud iy g 1) U S0 jpde AT
Tyl S Jolas plof 4 ol
Zalgd alad o S WleRany RS i S (Y
3 ladl g sl Jalows glapsl o8l (Y
el Jolme glapil o8B g ez S (T

R v BTN



www.isijournal.net

" 109C (YY) SodlSn rmickicgis 4 300 (3431

D ol 5 ankad plad 10l By O il i 5 015 95 0l 53 slad ST T30 15T g 05 (gl
Fau s I:Cl'.'] aalp Jae glile] el Cule daal u...'ll,f S5 a0 beadly +h pl g 413l (Offset) cuwd! I";_I_HJ: P
Gl plas ((B') 83T

, ~1.Yh
a' =o+tan (—
(D}

e
R =1 m
P=ptn =)

. —1,%h
o =oL—sin ‘{T—
D]

(41
L d —HE
B =p+sin {D}

= + sin_‘(%]
th g

' =B-sin (—

F=p (D}

o =a +sin_1{ﬂ}
D
vh X
’ P |
= =5 o
B=p (D]I

Tl g s als 3F plaf (ol Falidl )5 5 ele jlsme b adal) o
Sl ! gl yd Btz &jladt b Vaane 5 aadad golal s jlons (0
..:3.&'“_& a.hl..&:..,..-! a&'_-,.: zﬁﬁl....: o .‘-__.,:.J_:....u}."!l L:'.Jaf EJ|..L| L‘;hlg,m 5__....._..,.5 JL_..'u {'5'
bl gn ol ae e Gl J0s8 sl (B slace o OF
..'L:.II_!‘-EJ .-bJj- e J:.:_'Lb LJ.':.J_:\....IJ.j ;L':.:...JT 'L';n-_-jl-l',_ L,‘SL""':"':'_."'"‘ = {‘f
P L e eai e Hlpl 4 Gyl culas 1 Gle e ol ol g )W edile s 4T T jgee 0
a0 38 hwgie jlade bl sud adei (51 oled U5 51 IF U dalad @ oud Jae 51 led sy
wablioe oy gile S Sod B C g ainils P os)le podlp pogease i By Tl plasiosl o)l =

Y$P
A =—=
Yope
s T‘I"Pb
Yapo

ﬁﬁ:—ﬁhp o

T&pC
_Y#P,
Tape

Ad

(x

AB

f

="

=Yy

-y



www.isijournal.net

AR T T 109C (YPY o) Sl dige dS g ,;,3.&",]
. mm 5 _—
delid a0 g (F=Ao m'n} 3l gaiey Cs g (1 =0 Fmm ) ) T glad I Gl wlles o -1TF
i
39l 00 (i o 9500 Wiz ol 55U il gl (R ) oy 3500 505 iy (M =Yeearpm) I
spah (Y
VTS (Y
Ty
TEr
oy 3 WASTIM 4 dgl Sidly a8 L1 Do MM U5y 5 B MM b 4y STalyial B, Gt S 51yt YD
iyt GRS 3 oo shash whls duays Yo 3 Yo cFo o wmiyias pylar B J Sl 53 jlne dls
Filassl plaf
ez O
a (Y
3 {T
= (F
1 Al glad ) 38,5 o (Spring Back) 08 clf 2l Liles da o5 s oldes j0 ITF
(Wls o pom Aoy o0 9 )9 ol
; . o
B3 ez $9 7 2O = ol O
r
_j;g Ja.:."_l- ‘59.,.: O VMU a.T -L'.-n.:.m.: J"“.’-lﬂl {F
. r
g e g0+ 0L J..:nj'—t— St 5 (T
+ o II 5
YT IS L PP Ye L s At | ? S hanl¥ (¥
o |31 0 iS22 aule oyl Az e g 0l s s asn 51RO las bsgi EDM 6,5 nsdilo il 8 50 -TY

Tl g0 (5 ek dz | piwd (551 1l S8 s sl

ol mge ool 3 YL e g gl S S cmge bl eyl S8 Sy Gl S0l g0 (O
3 g0 5 2 S

il corga gl 5l VL 8 g g lannl S BN Camge gyl et oS Sy 5l Saly o (F
g a0l S e

Dals, o8 Soloslr S s 238 Caras o0)laen (T

e v 5 b gl Sl e o yleen (F



www.isijournal.net

i 109C (VY o) SodlSn s 4 g0 (384

et 58 ol )] Adiels g Wl 3l aiduls IF o L0 g e lel Sl ) bawad g )T a3 —1TA

Ta3513 8310 5050 ka1 (8 3l A o Foiliial JLEd g siiabin JF 40 suiale ol yd

3 r:-:hu-’ oS A Rl s s ol Sl e Gl Gy o aen DS de s g ltla )] Ands 2l (O
P NPRTR CPS FICPSUVIES | JOECURE ok 00 BN PO SO

v O 0 T SO PP C Y PRCP-SOICIN [ B PP O S [ VPRI . P [P L L QP gt I 1 4
D9t o0 (651005l Sk 8 rga

PR CE] FERLE I W OIS P - Se i PR guegary v R PR R Ll S N [ S OO - PR L g Srt - I o o
WA gyl e Siliud il

S5gn ISl 2y Gl crga o e a2 o AS o Rt CF

Jake il 20 3 5 Bl asad A (5390 T i) 5380 ey g 4 s e BT LA B
Alie j Soalas ssluce mlin ol R, g Ry cogus jlade oul o FUM  salue 08 alarul 5o d ;a0 oo

%l i
Sl gl E‘_
5 ;— R{Fearum , R, =o,¥fum ¢
FlE gl _—
= B, =<fAaum , R, =< AYum (v
il g —=— R, =ofApm, R, =5 ¥fum ¢
= R, =sxfum R, =« \vum (¢
gl led —— o i 4 g
s g — = "

s b ooV Lt cafle L 51t Le FY) oV 85 Cusldind Uy laalsd o (5 aF il 5o VY
shile g slaerie o 5l ealinl 0y0e JFdu o olfiuws 2o oo soliiw! pis s Topooood fliabl pus
570 1VFD  Jolue gt g U5 dxhad oo sid sailes &)1l ST ladie Cowl e Lie o) 000 g 00y S
el B ol pae all e das £oyeo0a) Julae JFawalic sl slabl sas B owl e e

P! yie, s dde 2y o glawnlic 2 8o 3l

:I:ull.uuuu,-'} 0
tojacash (¥
j:ull.uu:.u‘! {r
j:ul,uuur-:- (¥



www.isijournal.net

A 109C (YY) SodlSn rmickicgis 4 300 (3431

Vgl Soiliepe Al

Teme A58 oz b edpgp ped g ise Jelge 2590 y0 o (Starling’s law) Sl gl b o T
P! ol
S5dise i oot 00 il Sl st Ul esd Jsb Ll O
Peliot o S esngn Pl Seliigs plas e a8 (T
Dl ot o Sl 030 p Al el s Jailis Gl 0w Dl e LS 2alS (T
Radien oo (A sotgn Al el Jialis sl o o e e e Rals (F

Tagui gn gl )3 (i Jid Sl 4 pocie g0 plas —ITY
Ohrd 2 0 ez Sl edps o Rl g Sl s 2 0 O
S asse S g Lol danoe Caaglite als g GdBnlps £ 1 O
Lol o (aeme Saaglie fal8l g L2 o 3 oo Sl eall e el (T
o s59m s 3 Lol 3 flaciie Sanglie ol e (F

SVl GAelis ) a1y a5 g oo 358 iyl S5 iens! oy 5iaST Uty lf ol £l 10 4 4 (1)1  puasid —IPY
e 4 dmgi bl als FOmmHE 4 ol Jaisll (Gt ia JLad weas bulpd 40 4T w8 i
glea U ol pedi a3 Yooml ja 30 fualfeen 0,8 win of Gaoys ualfeen bl (uslfann gLl
Tl aiale 1y proalfaas b ond il o ju e
s SRl VY Jlads b ()

g s AEYEA lage B (Y
£ ol el VYN lade B (Y
E b Aals VP lase G (T
z
m
3
%
Dﬂ Jil:l -:I:I 4:‘.1 B!I:I I'QI‘:I Ellﬂ 140
PAATIAL PRESSURE OF CXWGEN, mmHg

4 23y boled vy o (FSLD 58 S0 Jome s oyt Jeulf O 8s (T usae slapies 0 aS Gl o ITF
fajlaly p5 Bl s jl Soplal
well oS __'J,.' 2 08 Ok A5 € pees (3
wid }-,;'u:uu_..‘- “';‘l = '_}ﬂ.'l- _l:..:n.é'dj |5 et {T
ol fal A1 58 Ggt 4B 4S5 povuen (1
ol iy s> Sy Seiles 4 (F



www.isijournal.net

TF domine 109C (TPY oF) il rwdiges dS g (y80)]

& et Joomd 1318 (i @l ol sl dnnslie D g € gt 90 ()5 = (A5 01 512 5 jloges 30

F! (e 4y Sl 31 5 iy (6 9 gl il (5115 o105 3 90 Jolie 5
C.CH
D.Dg
D.Cr
C.Dq

» E

SE 5 530 0T LRI s 5 p10S g caaly S 05T SR 55 5 (g A jSm g i3 s Jale plas
oy oo Yl Jlip dpF

o Joelf o (F i Bl JlS (g IS0 i (1

b oS gy S i Ln J3ul5 oy S (V

Loy J3dS s pody S5 it - 2y S gilo (T

el e Sates - oo Sylea (F

TS e g gl pola3 ey Sl jgusSld plas

Tensor Faciae Latae ¢v Rectus Femoris (4
Sartorins At Psoas Major ¢t

Fally gad jgad il BALS 2 walic plas

Quadratus Femoris (v Priformis ¢\
PronatorQuadratus (¥ Obturator Internus (v
Ll Joamio Jule] cyaaili a calie plas

Beroneus Tertius (v Plantaris (4
Gastrocnemius (F Tibialis Anterior (v
Tails o ol cals Mlac g ,T 53 aldac plaf

Splenius Capitis (v Iliocostalis cervicis
Internal Oblique (f Longissimus Thoracis (*
?qnulhyaand¢¢4q~Aqlughwun¢¢L&£,daS

Obliquus Capitis Inferior (v Obliquus Capitis Superior ()
Splenius Cervicis (f Iliocostalis cervicis (f

R I | SN P - PR g | RO S S
Posterior Longitudinal Ligament
Anterior Longitudinal Ligament (v
Interspinous Ligament ¢t

Flavam Ligament (¥

=Ira

-AYF

=Yy

-1

~yra

—1¥F.

-1¥y

-1¥Y



www.isijournal.net

=W 109C (IYFY 4F) Sailfs | pasdies A g0 (336

Togu 0« Scapula Downward Rotation —= s alas slas -1FY

Levator Scapulae (v Serratus Anterior (\
Lower Trapezius (¥ Upper Trapezius (*

€3 18 o aids g g3l cylaskial 31 oLl | guntausT alas” ~YPF
Extensor Digitorum (¥ Extensor pollicis Longus (4
Extensor Indicis (¢ Palmaris Longus (*

3 2t oo @50l )Y JlosaSn sl Joo o oyl o g i @ 50l 7 il 9 b (59 1ol gl 1P
il 8 Celicls O yguods Al ygdome g baly ¥ 2yle 1,5 05 5D dalbas aF cladisd o o] ofyee QLD

Pl e cyiged diz ail ke jalidd il <Y, =Y > m/S" alisd ol 40 il s wlid

. . : . N
(o9 B yd il 3 by STy 0 U 51 00 (Sangilil Job ofF il g by &5 55;4%:"“@ )
YO
b (Y

AT (T
al',."ﬂ' {f

'?.J..'.fu.: Ly 1-1 J.q.L: n‘hf‘l;!"i'i} 911 Sl pl= Lg'.ﬁn.ﬂ.: I_;l}r.:ug 5 L}':"J: J..J.n_l' A e =\¥F
lea sloas (¥ il Fes clags (Y
&lﬁé el A (T pbd el i (Y

Fo ol gl Je= ol plyes Elads 515,05 alold gily ko 51 o giibe Fo gily 1) Fap Sy J& 35 IFY
| s e n,_;ﬂn.'l’-';- ﬁ JS'_,.m- J’.-n- 'JT Qh!a E'..ﬂ..i'a wudiils

o f ()
o f (¥
o/ (
oA (F
Padly gad b L (force plate) 5,0 dmio olfiws bwgs Jelyly plas -1FA
Josdl e (slaadlze plas (¥ o) soges ol oS g9 Dl s ()
b a5 slelnd aye (F Sd 0yl SLad 55 e (F
foyle py Jeolie 2UST jlade 1y J"‘?i" S og g plas -1FAR
Sy Jall oS (Y ot Sslasl ()

oLt ¢ oilas slag o3 (F o e (T



www.isijournal.net

YA dmie 109C

(YPY a5) Filsls ks dSgaa (86|

Pl it g ez ol e etdin g 3 5lg jalilf s ol s g2 dudgl giled Alimd jo V-
ﬂ.n‘}grl.;u.mﬂ.l@h.ug.};&;bnabv wﬁjgmﬁ,@h‘abﬁ L olage ybﬁq;ﬁﬁ%ﬂy%dhﬂdmll_}a
(2=1eN/Kg) 252 280 0sls o /¥ Lpyz g pape e Sals o

]

Crigg B (V
ATP (¢

g Sl
Ty

pyes (¥
Jal (F

YO
Y (Y
¥YOr
¥ Y (F

i3y K g UT g fplp jud) (Kl drly g0

TafMa s 5 pluf o bl Sl 4o -18Y
1N A
Crjaes (T

Pl S o Sogill cdls 3 6 s plas -14Y
Pl ()
438 (¥

losl FiSa0y weaflignd & g iho oy plas -1OT
poler O
pg (T

Coal s 38 33,8 £ il ke IS oz 5 10

o e (1

e e (F

s (F

Sy i ()
LH!);JJ::,-{T

Pams co IS0 4 j9h Al j3 ol 32 plas -100

asd

a e (T

(loucls suge (¥

Floi (T

gl A
4y J8 i b (F

She 2 ()

doie (T

T S (& e 1 3l l_].:l.a{.n.,nm sged g S b mlas —YAY

;"3)'4. .;..__.3 _715' [
Lk S Lo (Y



www.isijournal.net

e 109C (VY o) SodlSn s 4 g0 (384

RCPLCRT-F e I N P -FEA L PRRRE S P RIS UL S K RO DWE S T T

Taue ¥ alaas (0
doaiia (F g (Y
Fo s Jolw o gl 3 SN0 s cyas (6 jan! LD slansl 53 a0le plaf ~104
e (T w0
om (T S pdemg 5 (T
52,15 5 s M 9 g0lE By 58 ok plas Y7
=S (¥ Jiligudl ¢
38 JselS (F seks JoulS (7
o4l gyl Sdlad du i Abiile alSouial o Sualas YR
£ lafas (v S85 0
apsd by oo (F o il o (T
Tamo oo plandl ggddian ) 35elF b o Slas -1PY
a-'l.t-qu-_i.gj (v L5 0
jedgean (T 4l5 G (7
P e aodS 3] s plaF dg bgg e o o Cabs VFY
oduma ity claalel (¥ alin B ()
ol paz g loma (F Jsresls (7
B 13 1,8 alds plas -yguili 3 W SELLS lgdenwl -1FF
oleas Y el s O
il e (F ol ez
Gl plaf b nbliio oliss Lice -158
e o e (Y S S e (O
et el Glaea (F B Sl odlad (7

! 415 20 3238 (EEG) ol i 554 5350 Gl 51 00 i (510 Ui 3,90 5 195
bl S 3 iy lpal Arals SIS L o Beas g O
3 ca Lazge IS5 [0 57 g a LS S8 Sl o a3 jpand Sgmg (T
ol Gz g o Gl S dilan (5 paalifl Ly 3l 0t oo o (T
el 55 pt g KB ot o 2l de REM Gy o oiid 23 Jibo (F
lit
min
T (BMR) by <l gl s sudllnd (3 (o 5 ol s
i
YO (¥
&y
B4 (F

g5 bl LA 53 ks Curlice 181058 o B e 5wl YT —— (ofpasn o plT (S sy 33 guaed —1PY



www.isijournal.net

e ande 109C (TPY oF) il rwdiges dS g (y80)]

] snnlicie ol byl s 5 0 Drge 80 Dl Cnd =P A
Digee g dieahd Smd Jal e g Dae a3 a5 il Sod paa led S (B
Siges g u...ilf‘,é e ._'_:,13.7 g Do 3d Ala ‘_,| dlals oos #ad ._,|g3 (v
g g W'S_.,j [P g ‘Jlg,.T .‘-__u-i"- § g ga _,L.ﬂ P ‘_.!51 l.f‘lf {T‘
;ng...o &3 A ala e I"ﬂ‘:' é'}n & '.Ll}.a 43 _‘....’.“.!l [ ln-f..! '-.r"lﬂ" {‘E
gy o 8 ol el 33 g )bl s MLl 2 jlai 1) e ST 5l a0 glabeld sty paus oUles g0 8 184
ot e B85 g3 Yem 1y o8 pdie 5,8 Jab fow! pde LSl was plad
s S el b s (O
s o g5 i L paae (T
A S Glei b pada (T
P opd s Sg e b pade (F
Fol ol o ol A0 38 oy et 88 g Sl 3590 40 VY
i Y blasdl ¢ (2Ll Sllyd g ol Sl Dlas cla foba llo Jawgia slapl 25 ()
woly oo S Lo bt o 28l sl b by oo plase oller wad® 5l a0 LY
el s Loyl 8l Caalind g Lot palne SILMS Lol o s adaiie mbas (F
S e e e Bptd ol e loisay Laay o (F





