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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) ncidental

You will certainly ————-— your sprained ankle il you atiempt io 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 matore, 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
each 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 engine (ICE) 1s an engmne 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 applies direct force to some component of the engine,
such as pistons, turbine blades, or a nozzle. 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 variants, such as the Wankel rotary engine. A second class of
imternal combustion engines use continuous combustion; gas turbines, jet engines and
most rocket engines, each of which are internal combustion engines on the same
principle as previously 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
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17-

18-

19-

20-

21-

23-

24-

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

It depends very much on the matenial 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 rolling resistance including that of the bearings, but a train
car with steel wheels running on steel rails will roll farther than a bus of much smaller
for tires or balls than the coefficient of sliding 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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27-

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-dimensional system) Note that the
X

tan ’(E—-‘) 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 exert 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 with pins, and bearings. Other structural elements can
also exert a force perpendicular to 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,
shafts, but there 1s no 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

olSF 22l SRy b 9 0o ey



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

n

: : n
Fiwsl plas lim Esm Seds -
"_}mi—t ,-."'.4.iT

1+ ! Faat II

(= =]
LIC [ART SRV PPN Y Z

n=\

S Wl il asa polie plad dogeme Y'Y

Y
[=.—) O

a
[=.9) ¢
[=.=] ¢

g
le} (F

¥

; 1
Powd plag s lIm [—————) ,lads -TY
: : X
x—»4oo TX 1[\1_'_-}

=Y 3
o (Y
}

= {'5"
Y
'|.|;f

= ) Y Yo
'..|..!.§ (=1 E.hn.i-r: r;_.‘:ﬂ, EL‘I gt &.1..;.-.';-] {r Iljm['!] b'..':.ﬁ .f{x}:{\+5ulh l]ex 3 I’E{—? ‘;] )_ﬁ —ff

olSF 22l SRy b 9 0o ey



109C (IYFY aF) Seilfle ravige dSgare (ya0)]

dx

‘++7(f

o
Pl plas I Slade -Ta

=

-~
-1

-
<la «la &
= =

Ky
?

Pl gaF r=T(1+sinB ) 3 r=r1+c080) o 32 @ dgume slicals -TF
Ar—Y—AdY (1

?n—mﬁ )

Tn—‘h‘q (f

Pl olas X" +¥T =1 g Xy 22 Ay 90 STl F(X,¥,2) =X+ YV + Y2 &b pasifle ¥V

Y
¥+ (A
Jra
T
R
VAT

Y+Ye (F

Ypero.r T FE g
E‘;......dlﬂ.;.:.j- I et dxdy+I I Smyd}rdx Jlde -TA
a ey a X Y

1
(' =V)+7 O
v

\

—(e" =) (v

Y

\
—(e"-V)-x ¢
Y

3 i samg (F

olSF 22l SRy b 9 0o ey



A dscis 109C (IYFY aF) Seilfle ravige dSgare (ya0)]

rof

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

¥ 5 & 4
——{(1aT =T Y7 =) (
LS

¥ b i ¥
——fie Al )

t oy
—A¥ )
'IT'IQ.

£ [a] i

—”mm" —¥xVa¥ +1) (F

ST div (PVP)=1e @ 5 [V =@ 45 wily g @idhe (61515 3 riusiolpad ol iR SR 8

5y 450 il 1o e 0 P g el

‘:{: 9 loe 3550 41 450 5,5 S J“\sﬂgﬂa J1y8ail jladie
S

Pl oS il o S g5
£ ()
FR(Y
AT (F

\Ym (¥

\
Ol ol Y >0 Ausli o, | y+ dx+| X~ — e |dy = o laleo wlg=
T T T T
y' -x rir -x
x . .fx
Z +3sin (—]zu 0
¥ ¥

Xy +sin'"[£]:c o
3

xy+sin"(xy)=¢ ¢

X . _][x]
— = 5In — |=g (F
¥ ¥

olSF 22l SRy b 9 0o ey



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

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

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

¥ =%b
e imie s Sle Ahaii (g, Vpg ) = ( B J1+vb)ett) o
' vh+1
fh —xh
Dy ginis partes LBy, ypp) = (o, (1 +7b)e™) (¥
vh+1
. vb o
laz imte pasiSla A (. Y ) = (—— (14 b)e™) (r
' th+1
b b

I {1| + b]e.ﬂ‘.l-l-‘.] (F

E‘;...at,.uslxry"—\"xy'+fy =x"Inx 3 X >0 o Soali doles _oger Lls>

vix) =%{1nxjr +CxInx+Cx" ¢

y(x) =xT{1nx}r +Cx ' Inx+Cyx" (¥

L1
y(x) =XT|[[n x) +Cx"Inx+C.x" ¢

T

y(x) = KT(In x)+Cx' Inx +C.x" (F

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

y=Txe " ()

¥ = rxe N (i1

y=vxe" (r

X

y=¥rxe = (F

olSF 22l SRy b 9 0o ey

-¥Y

-F¥

~FF



109C

(YPY a5) Filsls ks dSgaa (86|

LI
Tl phaS o X' = [F !:[x S las sBiws eges s

\ )]
x=C,| " |e +C{ e
1

g
e™ ¢

o<x <L

e, =L<x<eo

X,

foan! plas Y =T(x) ﬁu'émaljgéﬂ.f{x}:{ PUL g

e X<, t>e

I i (= s, —'Ik .
\—£+%_ 1' rcos“k i Loy L P 0
¥ o1 k=(vk-Y) L. Tk=y K
A C = 1) - s e k =
ol k= (vk—Y) L Tk= k L
e - o ¢_nk
A %Z x rcosﬁk il +££{ ) sin—kn o
Y ¥ @wk=(vk=)) L Tk= k L
R k-ymx L2 (=)* . km
‘|—4+—IFE " ?ms{ H}er]—E'[ ) sm—k“ (f
o k= (vk-1) L Tk= K L

Uy, = Uy +sinx Uix,e}==
Uy(xs8) =0

ai:ﬁn?

LR .4 {IJ{a,t]=u

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

ol alas
| =
Uf{mt)==s t>a
XD
e
V(Y
‘s

olSF 22l SRy b 9 0o ey

-¥a

-¥F



T 109C (YPY uF) SilSes i degare yas )]
L 107

: ' : i=l D =FA
ST F(z)=(z+1) geeD guil (=27) a(21) 9 (Yeo) g (No) el abd s fape dus A
ol @S D dnls o [1(2)] s 9 o351
Eﬂ‘r h
N
YV (Y

‘U’r;g\'@{f

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

- -

?WYW
5 \
(v (
)
[
4 1
.r,:.’_/f,&,
%,
% f )
: r
: (4 . (F (
o
%,
%

olSF 22l SRy b 9 0o ey



s 109C (TFY aF) Seiln paikigio 453020 184

Y
3 Y+tan =
P! @l il o 08 ctl ol = 0 Otz =0 .-_,T_._aa.!.'.§ ——dz Jel= -4
C tanz
e =i |k|= ,
"I";I'l:];..'...iq.,_-:-,__g,j e 1] de)m|k ‘;“"'"J"'":""""'._':'leJ'r!
R
; , T
—tmiaslog [ k|—<n o gols | k| oo sue uifn
Y
: | k|m ,
Tl o d 2N 3 gebe | k| ceays sae a2
4]
o n |
YTty za; | K| =<0 5 gole | K| cesjo 0us 5u 285
T
; | k|m : ;
Tl il o 8 <N o gobe | k| oo e s 280
r
A n : :
¥l sl za; [ K= <D o golo | k| cunypo sae 0 2855
Y
o) g kin _
TR wids za) <N o gole | K| cuweys s punf
¥
(A1

i n
=friadlop | Kl—<n 5 gola | K| cosjo sue 58 n
Y

iyl JUET oYl Silie «Kaolisngo i) Sl 9 oyly>

o o (gt g S 53 s S ST b PPy Ayl LA G0 R G Suli g e e a5 g5lade -0

Sl g Bl e L L 2l e 021 ojle! piace dy g sulh Allla g e SLSU el 2ad 0 gyl S

@yl o JUS jlade an3F alas il Ty g Ty oo s )b ool gleiil g ol )3 515 (gled ;51 sy Jolai
il oo ol haw3ds ) 00t plox]

X
P mCp(T, =T,)+=mRT,
atm I( b ‘|) ¥ i

mCp(T, -T)) ¢
mCy (T, =T,) ¢

s (T
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 CI- Y

ipoat

— ¢ B ST OIS A= VAP

! I pCT, p
i=o, Au= AP (r
p

Ay ==, Au=x (¥

olSF 22l SRy b 9 0o ey



= 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

Lol 52 b S S0 g TR e leddly LY 0 5 e S5 S 5 et el o F S Sy
Tl h 33 iz a5 S ylodily il go A 0 pladkily
AY ()
oAV
FY T
A (F
fowl plas plp 8 gl )0 adl opat pma ¥ g Lo T 290008 s i g 1
g :_E}I. Al
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

olSF 22l SRy b 9 0o ey

-ar

=04

-bF

-&Y



—— 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 Al l5ee 4z oF ke
ql
—yH™ ¢
Y

%% U
///Z —yH' (¢

74 Y

FEreHEs ql .
= A B/ ke Loy

03,5 aded 3y omly ie 2V G3Re T U 31 5y Jab 53 (85 Adg 8l ) rea# ey e
1y S 0 ey 2Vl 35 1 | el 3 T ity Gy g e 1 55 (5 e o 50
da WL e g g 30 Tkl 31 00 o Sl it gl 538 20 A5 AU Sl AFFTY s o

Tl Slgaled dizr cag jlad 3590 plg Adlioe pie BN Vb & soly 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

olSF 22l SRy b 9 0o ey

-84

e

-5



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) e W= AXY FAYT Sjpets XY dmkis )3 I3 g gua 33 gl ol S ol il
Towl goi plaf 51 Gy 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 H=1PM sa. 0 =1Weorpm o p b 2o & p80ae dig dbaii 1o uns
1

fud anles gais> H g 0 oif o5 o Slae dig dbaili Al 30 g Sad chal g lyae et S8 005 0
gy SS w o gD g il ol Sjseas Q g H 4 bgipe aad gy glreg,F 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

olSF 22l SRy b 9 0o ey

-#Y

-#Y

-$F



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 ol b oo T gloo b 1 Jlow S (gaime a8 g s 0 p0 1)@ ald g IS o o0 Sy -FF

Cunlus a5 (G330 4 Dgdign GARFLE o3%e Bybl ke Blbl e slpa 4y 15 Jlaws sle S BN 51

g s glap cp Doyl ST G pd g K qaile oo, f colis cupd A0Sl CS eSS lrdes o aile
Sl sn e (ol Cuald iy a3 p1F il B oiole o2 ) 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 -

olSF 22l SRy b 9 0o ey



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 olasels el S0 p0 F 2ad 0 S

5 oo

s h oleals ol JUSH Co s by col g (Wbl o0 dmiee ph sloe T, 5 cold ols Ap 3 Ay

(J&.ﬁun él.lfnju.ﬂ Gli P gl g dmio cgy 3] V) Tl alaf . Cy L3 Lo Sl BT

h=a,.¢p =———— (
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

Z5 Ye®C slooLgoud Aslodlglaglam 209 10°C sloo b & pu ol o glalgd a2 Sl Jas S 0

" m i
bl ol ol e S1oed g0 Joe 3yl ¥ 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

olSF 22l SRy b 9 0o ey

-9

=¥



el 109C (YFY oF) Filfe rwikiges dSgama (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 )
Fowwl plax o0 P T L= g SR e

\

—mg
TE{
lnw '\
Tb

—
—me |
= g

> L3
—myg
—mg

Tl i gaiplet Wiz < O (g (g9 ol Yo omm 3 Syl b asmilin 3 J50 50 VY

VFEA ()

RY = =mm Feamm T,I"‘-h'-? {T
———

VEA Y

kN fl,l'.ﬁ& (¥

¥ o a1 [11]

& e clm

gE edlind 800 W IS g dr dlo glaled slgas! a0 31 S0 o sadle a5 gl oud sals LS asssl =YY

(Sgs H5E o dlg) IS5 1id 31 Tl W il o dis A sl 55 oaid slogl duos 5ol 0,5 o
V-sin @

Tcos' B

Y+ cosb

Ycos' 6

Ysin
L1 {T

cos B

V4 cosB
e L1

cos' 0

olSF 22l SRy b 9 0o ey



T 109C (TFY aF) Seiln paikigio 453020 184

g0 et o iz 1y L=TFm Joba of 0 gay o d=Fm dlold 4 I e Fam a0 ) J5D g0
W i 30 e Lo itund e ol iae dalad Olg pai g3y 21y P=YKN g0 g o 3 K0 a5 s
e 320 (riguinle

P g P o
Y (T

A ) 0 B
La a2l TA \3
F’;?;;? f’;?;b ".".-"-.I,-F' (3
L

Pl plaf A jo Fhas! 59y il o Jolad Mo ;0 5 Yool 53 I55 3 ailgzal o3
Yher

Y

A \;'M,F
3
ﬁﬁnﬁ

$a® ¥
Vaey
v
ez b ard o5l 1) s b dl Y 9 X jeme Jam plefs il ples gl ) JSb 45T sl
T Tl 1S d Jlade et ragls

A

(v

v

(¥

1
S
¥

E
¥
—_ Y

5 5

gL Tl o

4 x W ¥

b 5 A5 g

iy ==

RA

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
LgJLhﬁ.P("n

5 P
s hzd. TP o
225 TP

olSF 22l SRy b 9 0o ey

-¥¥f

-Ya

-¥F

WY



Yo dseiio 109C (IYFY aF) Seilfle ravige dSgare (ya0)]

MF;thALmﬂuLhﬁjﬂmr:m&mﬁeaﬁudmﬁ;a.fjﬁwum;ﬂaUMM YA
el Fu0 Al g3 3 ST 5l s ] M g g liden p 8 Al oSS (D
e | &J@EJJJL#MJ#.#Q] ;I.ﬁnpj);unﬂlﬁ;aga)éﬁ{x
.;_u1J§.1¢3Jthagaiai_FJj|J:_°5'¢'|J'._\_Lﬂu_‘._i.j'm..tp)fs'ul:_nr:qhs{r

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

il sl dons L) Al o Sl ¥ g g0 ledl i) sull Jlsl X S o (e Ll SO Oy ld YA
foal plaf s = s

Bx

E
Y(1=v')
(\=v)

E

V=v'

E
Y =v)

i

)

{r

(¥

80 30 F gyeom Jb g T Jhmy jabldd il Cowr gl W 59010 adaio pdaw g L Job @ s 090 ale  -A-
?m|f1£=éﬂnﬁhujéwgﬁﬁukﬁ u{fpf’u{}.iywdﬂb}m@1

Tr 3 LF.«x TTr
—+ = (=) (=

t
(
J vV A J:|I

¥ B YT
— (=) +(—)' ¢
T{A) (j]i

\ || Fox TTIT_E
;{ (E} +{T} ,r-\] A

1}'(?
YA

olSF 22l SRy b 9 0o ey



T amio 109C

TPV aF) Silfs wdiges 45 game (3803

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 (¥
—b-éq— 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;_ﬂnﬂna!aﬁwf_jﬁjagﬂﬂdqahﬁ@hﬂ

|
I

T.h_,._ﬁ! _-,14,ng.‘: ,JL.:I.'|'1
A~E,=E ‘IJ;‘I“E"fEl &)
Yha (¥
7 Y, ¥fAa (7
E, =8E b Al
h—a—

ok fas 83 Emi g (B =TEy) adloud aisla ¥ g ) 83k 93 51 5 alaic zataw s o o sla

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

olSF 22l SRy b 9 0o ey

-M



= 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 blf pdad aio b glocke 310 Yomm phd oy g glopls ahdie b clale
gt gls GE Yo Nom o g VANM e SU5LL L comd g sdd azsla Ve cMPa g LLE

&
—T¢ '
:.‘l

1o

— (¥
aI.

(T

YooY

Suiof p 3 (g 30 (Base) Lo plss phad ol Jliine o2 )13 (o 0af)0 b gl Judgp b siof o i S

Wbl jRe gk Vo0l saidf e Cda pul e 9o 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

olSF 22l SRy b 9 0o ey

Y-

-AF

=AM



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 Cuely wiloy Sl Bsialyly ol ST o jlae JSudn slheiog s olsb 55 3y9n plaS -4
Fogd oo LasdioF oo
Obmade! LB LA (Y
sdiog = oSS fals (V

wlae  Se malf (F

(i s oo sl worlibled ] iKnlisn) oliiler, | g Scolind

d A dbE e v, ddgl e U (o] baie O dlaii wol Job a ol bawad a8 M gy a0 2od Soaf 1)

Cydan 3 Sl e ¥V, ylade Sl wiF o cylaagd glo il g o 2 ol dmdes 48 g wiiF | oo il el od oo
(S PECERE U PSR S R 4 B dldais 4y oy

v, =—yfelj 0

¥

v.=——Velj @

v, =—=yJrelj

v.=—yrelj «f

olSF 22l SRy b 9 0o ey



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

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

" v \-g ) B
g+02 c05ﬂ+qsmﬂ—a (o

" ) oo
8-0f 51ﬂﬁt{155+:1§51n5=ﬁ r
Q+Esiuﬁ=¢ (f
¥l

3 e e aF | Sl 1Sl Bl il o b il e g8 il BBl mla S0 gy h, gLyl 31 gl
?Qu|p|dfﬁ|ﬁ.na;dbahu,5”aﬁaﬂ_u
T
Vg
h (

) O

Y=g
\—g'

ey

h,( ) ¢

h 1—g
i ¥
Y {+&
h. y—¢'

(
Y o \4g

) F

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

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

ol |
B=sin '— (f
Y

olSF 22l SRy b 9 0o ey

-9y

-y

_a¥



i 109C (YPY a5) Filsls ks dSgaa (86|

kil o € dile ot o U dils a5 295 bl ol Q1HSi,M&Uq FOE 390 2007 pes -0

ft

8

(it = 1¥in . \b = Foz)
L syaft/s B =Fry#® (1

|
? C 7 B=vsAA" (v

Z 71 7 .

/] , 7 B =YV A0° (v
0., B=1yrY° (¥

|

it

1 i » o - aEd = 'T i * '
Coq s il @ plagh iS22 9 X clwgd alals Fy =k’ o jge 4 sl 60 20 5950 S -7
ol plaf Jalee

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

dy 2gdmo 3§ peis pam 1 ool uled s alinam Foaicpa b by i m o gl Jeb 4l 5 -AY
Pl ol i ol | il o8 il mild o5 o

k 0 —,|| k o\
= fim

$_
ST

2k ” . Vok o
¥ I ”J,,. " tYm
e il L ke L
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, m, (10 + vrif) (¥

/i

my.

ST 22l Shy b 9 0o ey



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

o et ] 1o e Jolae e 0l baie S 20 by @y IS0 aullae lvi,r,li1I b oga -4

ey s g 1
_ kylk, +ky)
K, ” Mk +ko+k,
Z =3
é - - ki (ks +k¢) o
ky 1k +k,+k,
- - o =Rkt ke
r R v k +k+

ke (k, +ky)
=——" " (%
Mk +k+k

cld ol e g R Gl plad ool sad s () J50 aolbae) Saws as L Jade s g ey slabe Yoo
P! w18 s Dbl |l A il o el
of.q.bﬁnmg-.ﬁ @ J’ mg]__
M o s "n Ty
\J MR" +m(L-R)"
X

0

s ]' mgl. P

n ¥
\J MR" +m(L+R)"
¥

mglL

7 —
; MRT +mlL’

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

ml] = {‘?

Al oglige 03 Wl 2o Teles 1Te dijg g addly ulpll Ko b Slae S5 bwgs BC b 5 IS0 Gillae 1)
fowsl jld 2 )ge Slas gl olgf iy iy Bl adBs 0 e 8 Sles fud b s

i B o (3

Yoo (T

YFo (r

Yoo (F

olSF 22l SRy b 9 0o ey



— 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 ¥
..._-__._ ] = +Y,¥F (¥
% e 550 (F
£y %
2 2 2 )
t § I
4
[18]
1
= 1)
pla galyl Ay o0 L sleaiof o il s p e 0 e datly) Sl W s e e gl )Y
P! proows a3 S
" i /7
VB =Va+Vp/a O
7 0o

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

I e £ 7 £
Ve=Ve+Va+Vop+Veia (f

il Als jadme g slasly i F o glaagly Slid ) 5D 53 sali sals HLS _wiis Coadge j0 —\oF

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

olSF 22l SRy b 9 0o ey



e 109C TPV aF) Silfs wdiges 45 game (3803

& 8uaa (b 4y 35 plaf il 1 D jgee 05 et S (Sigmal flow graph) JUSew jos Jlogui V-7
il i
G +Gy
= OG0,
GGy
v+ G, H-G,G,
G, + G, i
\—G.H
G +Gy
v+ G H
o £2959 b 2 A dils ptcew ke clbs jlade NS} SLE2E g R(8) g e 63,9 jede 30 -10¥
tol s D LGS ol d le Lals o R g200 510 0y

I\l

D{s)
e S = =
Jst+ B &
Ky -
B+kk, d d+kk, B
— —L—
1‘Lh 1"'“11 k k
s [ ———r
k  k k, k
Vog g I Tl plod ol & Lowdlio Jolee gud 2 b o) Sl s Jolee S0 S0 g =4ed
; (S
]i.Ju l]_,-;né
— {5
F.v, Fe.vy

olSF 22l SRy b 9 0o ey



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 1) Al AVl o B osan® |08 sed e Lol el gm0 J...:FLT ag=q (F
el oo gl dy oo gt
glas nans |y als (6309 spiamss ol oo )8 pudled co oy p 8 I 53 1) g3 5 pladliwl Ay dills s -1
(a2 0) Tounl e dis 3 pluS gl K(S) Suiis 05 5,0 5o 008 Jlis jfuile

r+ 1‘: ¥
k
" (s) iy

-
v

e A gllan Bua 4 o sl PLsasss s 5l sslizad ()
o M rgllas Bam 4 sy gl PD saias” 208 5l eolizd (F
s San g Ky sl g S g0 00228 | 115 i e (F
e oY PID Socaf a8 gl ealitul wagllee B Ay i, gl o (F

3 Slahed ogatte ol g pSojiuil i goue S slagyeile ige ple g U o lplinadle) dlyi 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

olSF 22l SRy b 9 0o ey



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 GO0 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 ca delyd Lot 5 0l IS Gl g LByl &) e alin Sy S L aR ()
Ll (650 g elae 25 e yoa Fls 4y (Y
wmila etz pl | miey g pdeilandl (V
ot 08 agpeile Glilas b slagle; g Jlaj ladls (F
99 4833 0T oloj 53y 9 W5 oo Elyge aride o)1 o 2 1 alaad go ) el pl paie L35 S 0 -NF
Al po dowr planil 510 51 s oo plandl aBads /¥ lej 0 1) gudvadan 15T el i oo g b | ankad
ST g0 (6 o A &) E sa (aaiilo 9 5931 1 JUil a0 w09t olaiiul 43l I T 51 g8
w5 et gt s o oF ptle el as s (0
ol eyt Jandlae oo o edle el oo o (V
aly; el pl Jlasdl e s ol cpdile Jlasdl o o (V
s plpl Jasdl s ool edle Jatdl o o (F

3 G oo Aolae P ol a2d T 10 Glae o a3 MRS A A=anummT pade mbiw b o liie juddew W

b il oxd gl Q)= KYAP(DAN) ype & s b i 31 b cloyr 8 pad

L Qr T - fgs aalys juda jailew sy sl K=°x¢[li—:rEE]
I e

’}L{, A WD G S

e ) s 45 1Y(m [ mrin) (¥

}  14dbar Sl j ot 4y Vo (m/ min) (¢

»—«il e Coas & 1Y(m /min) (F

Qp=10{litmin)

olSF 22l SRy b 9 0o ey



— 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'.I-T !'l-l
o Yobar csf, o8 > 0 Ocbar cé, o8 s ol JLad 25l ()
ol Bobar cuaf, o85> 55 Yobar cd; w8 o 5l jLad 25l (Y

o dobar cutf g i) 25 o e Lok 25 (Y
o Oobar e84 o, c5 > 0 s Lo oSl (F
Tl dloml ol oS (ASin dr vl lme i 1 i (g damdga 50 0,5 9Tt s apilis WY
a5l e glargsl (1
() golaml S5 (7
(5 ) (S pepir 5 5 (T
o | e ilony gl o5 (F
Tl e o il (g a8 050 4 pie L 90 Cuclis 4 35 90 580 sl -1IA
(s 3y ,280 (¥ 3Ly 28U (4
Soen (F o (T
Pl olas  (solidification) slosil 282 13 25al 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

olSF 22l SRy b 9 0o ey



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

D il ) kel 3 1ty o Py O il i ol gy a1 3 el T T 13T g 0ol sliles YT
Fau s I:Cl'.'] aalp Jae glile] el Cule daal ,u...'ll,f S5 a0 beadly +h pl g 413l (Offset) cuwd! |..'.:|_3-.“:-‘= P
fad plas (B o1

, ~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}

o =—o +s1'n_1'(iltl—]
th g g

=B —sin_(—

F=p (D}

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

Fadly ol prams ain ;¥ plas o8 Faludl 15 51 slalone b abuly jo =YY
s Lol )t glioyd Btz §jladt b Vaane 5 aalad golal s jlons (0
.:3.&“_5 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',_ :jthnl._':-J....: = {‘f
P b e eed ke Il 4 )l Colus 5l Gle ce il oL 5 adile Gt g AT (T ygee 0 ST
dor o il bwgie oo (bl ol oded Gyl oled 35 51U U aadall 4y oad Jiie 5,1 (iled asiyl
wablioe oy gile S Sod B C g ainils P os)le podlp pogease i By Tl plasiosl o)l =
Y¥P,
A =—2E
Yope
o T‘I"FL
Yapo

YoP
A =—2= v

T&pC
_Y#P,
Tape

Ad

(x

AB

f

olSF 22l SRy b 9 0o ey



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

B 539 3 (F= Ao ) 13l Gyl ot g (1 =2 PN ) 1131 555 plad 91 5,5 15 Slelas 50
39l 00 (i o 9500 Wiz ol 55U il gl (R ) oy 3500 505 iy (M =Yeearpm) I
ojoh ()

VYA (¥

T

¥ (f

Gy g YA M aal M el LS8 emm glis,l g Aemm gl 4 clailginl OBl Gase LT olp
2yt S o3 S0 Slasd wadls weys Yo g Yo iFo 1o i oyl B Jal Jolpe 59 e als
Fidaaw| @las

ez O

a (Y

g (T

= (F

s le glad 1) 20,5 oo (Spring Back) 78 ol p Gl sl Glilge 4z o5 003 oliles 50
(Wls o pom Aoy o0 9 )9 ol

. r
328 T S0 0O Al = ol O

r
s o e O pals % L il Al (¥
. r
gy e b e G gl

.

YT IS L PP Ye L s At | ? S hanl¥ (¥

o1 S asllse aale @l Ao g ol Suli e a1 RO Sl baigi EDM 5,5 bl ol 50

gl g0 Gt d i gl e e il

el Bl g ol ) AV e g glepl Ce e Rl e opla il el Cendld 3y 5l Semal o O
Bgl et (50l S g

GalS erga ol 5L 0 g gilonl c e I carge v ol parnl eSS 5s 5l Sl o (Y
B a6 S e

.}9..3# ;_-;;,'0_,..3;'..1 DAl gt J:.it.il e ] n-)|:3.a.m (Y

e v 5 b gl Sl e o yleen (F

olSF 22l SRy b 9 0o ey

=-Y¥

-1ra

-\rF

-\ry



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

Aed e Ml Zee s Bl mge o lgam Lo mal L 5 plaS s s 05 (F

Jake n.h.a?-l.lu.n 3 dr ! B 4 (g Mﬂ‘mj Sy '-.J:'” gy aF a.hm e BT LA B
b 3 Soplad gabuu sl ol R.f_ :Rn Sogds lade ol C'Jufl..[l'll Salees ol solaia o o ¥ yod mas

F i
gl lad =
= R, =eAfum , R, =o,¥fum ¢\
Sl g =
= R, =¢fAum , R, =< A¥um (¥
il g —=— R, =ofApm, R, =5 ¥fum ¢
= R, =sxfum R, =« \vum (¢
bl =— 2= A
gy — 2

Jhie by g2V el Llate cafle glaga 5lopte loe FY 0V o @ Colitid b glaalad i g puFajlasl po AT

shile g slaurie o il ol 000 Fdu o olfiuws 2 oo soliiw! pis s Tojooood fliabl pus

o7 o 11FD Jolae g g U5 dalad o oo soliles &30 YIS jlude .ol yie s 0 200 g i LS

o) JS laabl paz il yieglee oy 0000 Jolae Fauglis slfins clsabl a2 1 ol s ke
sl yin las diz Sy o gl e (5 o 3lail

j:u!uuuu,"} {h
:‘:ulfuuucﬁ. {'f
j:ull.uuﬁuq (T
j:ulfuuurn:h {f

olSF 22l SRy b 9 0o ey



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 asae S g Lol e Suaglite als g B Ll 5 il O
Lol 2 (arme Saaglie fal8l g L2 8 0 o Gl a3y e Pl (T
o ss9m s g Lol B e Saaglie ol e (F

SV GAelis ) a1y a5 g om0 358 iyl o5 iens! oy haiaST bt e lEnad gLl T0 & 40 (5118 puasid —IPY
e 4 dxgi bl als FOmmHE 4 o) Jaisll (Gt ia JLA8 weas bulpd 40 4T w8 i
obea U oS i g3 Voeml pa o0 nalfaen 055 Wiz ol 095 50 Guiplfaen plime uslfenn gLl
Cbly bl Ty gy b o il (3 5ama! 50
s SRl VY Jlads b ()

g s AEYEA lage B (Y
£ ol el VYN lade B (Y
; b Aals VP lase G (T
z
m
3
%
Dﬂ Jil:l -:I:I 6:'} B!I:I I'QI‘:I Ellﬂ 140
PAATIAL PRESSURE OF CXWGEN, mmHg

W 2ayn bled iy go (FSLD 93 SO Jme 4 oyt el S0 Bs T )sae Sla s j8 a3 Gl 50 SITF
fajlaly p5 Bl s jl Soplal
P r,.'J.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

ST 2Ayl sy @l 9 0otk ammgy



TP aiee 109C (IYFY aF) Seilfle ravige dSgare (ya0)]

& 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

g 30 o1 LT o S AT g sl S BT SLBE S 50 i A g (3 e ele plas
Togdpe Wl 2 T

sl o (T = la el sy S0 e (O

Lo gl o s IS5 ot = I J3olS (g (S (¥

lagelf s ph J55 et - S Slen (T

b Jgels Gpar F iz - S Sgilen (F

TF o0 g ol golod e il jguusild plas

Tensor Faciae Latae (v Rectus Femoris (4
Sartorius (f Psoas Major ¢t

fadily pad yead il BulilS y2 calids plas

Juadratus Femoris (v Priformuis ¢4
Pronator Quadratus (¥ Obturator Internus (v
Ll Joamio Jule] cyaaili a calie plas

Peroneus 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 (*
?qnulhyaandgaaq-uiﬂfihm4¢¢L&£,dJS

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

Flavum Ligament (¥

olSF 22l SRy b 9 0o ey

=Ira

-AYF

=Yy

-1

~yra

—1¥F.

-1¥y

-1¥Y



=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
( oy B yd il 3 by JhownTs 0 U 51 00 (Sangilil Job ofF il o by J85 55;4%:"“@ )
YO
b (Y

AT (T
al',."ﬂ' {f

'?.J..'.fu.: Ly 1_, J“'L= .ol..\f.u.‘i.l'} 911 Sl pl= Lg'.ﬁn.ﬂ.: I_;l}r.:ug 5 L}':"J: J..J.n_l' A e =\¥F
lea slaas (¥ il Fes clags (Y
&lﬁé el A (T pbd el i (Y

Fo ol gl Je= ol plyes glad 515,00 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 (¥
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 ()
i sl Lad a e (F Ob g 9)lg JLad 55 ,e (T
o400 (ot Jolda jglil® jladie 1y 25T o piaf g plas —1F4
% Ll S aie STlasl (8
oLt ¢ oilas slag o3 (F o e (T

olSF 22l SRy b 9 0o ey



A dmiue 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]@m!é;shﬂbnabv wﬁjgmﬁaqabﬁ L olage bl phee b o ol alid ol 40
(2=1eN/Kg) 252 280 0sls o /¥ Lpyz g pape e Sals o

s 5

'||:|r.n'
P
3
=

Gy

Crigg B (V
ATP (¢

audgis S (Y

pyes (¥
Jal (F

YO
Y (Y
¥YOr
¥ Y (F

i3y K o o 09T g fplp jud) (Kl drly g0

9310 i K gl blo SMLAe AL j5 —14Y

1N A

.Jn...e{T

Pl > .uﬂ.l.cg,ILﬂ Sl 13 0 i plds 14T
p sl ()
438 (¥
Frowl Julasys o g.t":lrU_H.ln;.ﬂa A g ke u;.‘b'.‘ plas 14T

poler O
pya (7

Coal s 38 33,8 £ il ke IS oz 5 10

o e (1

e e (F

s (F

Sy i ()
..f.w!)‘_'.,ln,- (T

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

asd

a e (T

o] I b wglalads s b Ol o 33 S5 5 8305400 3 200 Clgians V0P

(loucls suge (¥

Floi (T

gl A
4y J8 i b (F

ha p23 ()

doie (T

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

;"3)'4. .;..__.3 _;19 [
Lk S Lo (Y

ST 2Ayl sy @l 9 0otk ammgy



s 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
Seaiia (¥ g O
tayl Al Jabu (75l g oSN Bautmo cpat (5 50l 5L sl 55 00l plas” 104
SreTan (V ez O
o (F ety S (Y

2,12 & Pt A (93 g0l Ol 50 Jakw plas VP

= (Y Jhlsgail ¢y
3o JselS (F EN L
o4l gyl Sdlad du i Abiile alSouial o Sualas YR
& ASaT (¥ 1550
apsd by oo (F o il o (T
Tans oo plodl gguds ax 1) 35415 30 o Slas -VFY
a-'l.t-qu-_i.gj (v L5 0
jedgean (T 4l5 G (7
Tl o aod 3] Canond ploF dg bgg e o o by VFY
oduma ity claalel (¥ alin B ()
oaiif paz g loma (F Jsresls (7
€315 41,5 Al plaf fguils 10 (W SELS lgdinl ~1FF
aily pago (¥ i floos (O
334 ot (F ol ez
Gl plaf b nbliio oliss Lice -158
w5l g sl geee (V Al S oS e dlad ()
rem) grmelobine e (F 5 (SIS el (T

! 41 a8 + (EEG) el 1o (550 50 ol 51 a0k Gl 5l i 390 58 15
o] oS b 3l gyl Bsals RIS L ol B el (1
3 ca Lazge IS5 [0 57 g a LS S8 Sl o a3 jpand Sgmg (T
o Gone i e Sl JiFe siilan (s pmlill o lay 5o 203 S (F
el 35 T g 5B oy 3o Zenllad et REM g i sk o Jliiw (F

£ otls AT 358 (s Cerline 51435 g0 b e 35S "ﬂ'ﬁ lise 4 o3 L (o 30 pakd 1PV
fa! (BMR) ails <l oty dir cuadlnd ol oyn 3 o 2l
f O
Vb (¥
o
8,8 (F

olSF 22l SRy b 9 0o ey



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

§ | i Tl byl B B 0 g 90 il Caad =17 A
Digee g dieahd Smd Jal e g Dae a3 a5 il Sod paa led S (B
Siges g u...i'f‘,é e I‘_":,|‘x3.7 g Do 3d Ala ‘_,| dlals oos #ad ._,|g3 (v
g g W'S_.,j [P g ‘Jlg,.T .‘-__u-i"- § g ga _,Lij 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
P92 e g S0 et b pade (F
Bl ol o ol A0 38 oy et & S lLes g Sl 3590 40 VY
it Wy Lolucil (AL Ul g 0k Sl Dlie el Joba gls lwgia glapl 5 0)
woly oo als Lo bl o 28l sl o by oo i olle wiadB 51 ol o LY
el s Loyl 8l Caalid g ot a5l a8 Lol U5 adaiie mbas (F
S e Jas e Bptd ol e laizay Laay o (F

ST 2Ayl sy @l 9 0otk ammgy





