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PART A: Vocabulary

The Ml ..coeaien of a server is to provide services to other computers over a network.
1) trip 2) position 3) function 4) situation

Time will show him to be a very .....ccocvvvvinnnen president in this country, because he
has made great long-term decisions.

1) successful 2) friendly 3) additional 4) sudden

She soon ......ccocvevnnn that the local people had no interest in her extraordinary stories.
1) discovered 2) happened 3) developed 4) existed

That dystopian movie was a perfect ..........covvvuenue of consumerism without morals.

1) reliance 2) prominence 3) improvement 4) demonstration

It is not unusual for teeth to “shift and drift” as you age and it tends t0 .........oovvvevenn
more in the bottom teeth than the top.

1) descend 2) occur 3) behold 4) abandon

To earn more money, Lydgate was forced to trade a creative career as an artist for a/an
.................... one.

1) ebullient 2) parsimonious 3) lucrative 4) impecunious

On a more enlightened planet, we would not need to .......cccevvenvenn ; we could, instead,
honestly tell our bosses we have not finished our work and that’s that.

1) adumbrate 2) prevaricate 3) disabuse 4) emulate

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.

Sigmund Freud began his career in the 1890s ................... (8) psychoanalysis, which is
both a theory of personality and a method of treating people. To Freud, human behavior is
largely determined by wishes and memories ...................(9) unaware. Psychoanalysis
as a method of treatment ................... (10) these memories to awareness and free the
individuals from their negative influence.

1) and formulated 2) who formulating

3) was formulated 4) when was formulating

1) which people have been 2) people of them have been

3) of which people are 4) of them people are

1) seeking bringing 2) seeking to bring

3) seeks bringing 4) seeks to bring
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PART C: Reading Comprehension

PASSAGE 1:

The International Olympic Committee was established in June 23, 1894. There is a
great motto: “The most important thing in the Olympic Games is not to win but to take
part, just as the most important thing in life is not the triumph but the struggle.” The
essential thing is not to have conquered but to have fought well. In this context, the
development of nanotechnology has brought us some troubles. At present, the
competition is no longer just about body quality, and the success is no longer the
competition between muscles and strengths, but the contests of high-tech. With the
competition in sports becoming technicalized, the success of sports competition has
gradually become unrelated to natural ability and training. Rather, it is related to the
team’s ability in high-tech researching.

This is the trend that sports have been developing. Nanotechnology, as the core
technique in 21% century, is not a normal technique that every country can develop and
use. With nanotechnology widely penetrating the field of sports, developing countries
may not be able to compete with developed countries which can reduce the interests
for these countries to take part in sporting events, making the world’s sports develop in
an unbalanced way, resulting in polarization.

The underlined word “essential” in paragraph 1 is closest in meaning t0 .........c.eevvveenes .

1) available 2) significant 3) technical 4) theoretical

The underlined word “it” in paragraph 1 refers to ................. :

1) success 2) researching 3) high-tech 4) ability

According to paragraph 2, nanotechnology can have a/an ...........cc...... influence on the
spirit of competition in developing countries.

1) uncertain 2) insignificant 3) negative 4) positive

All of the following words are mentioned in the passage EXCEPT .......cccocviiiene ,

1) motto 2) contests 3) polarization 4) nanofiber

According to the passage, which of the following is true?

1) Nanotechnology as a new development is equally available to all nations in the field
of sports.

2) The development of nanotechnology has resulted in uneven developments in sports
in different countries.

3) The International Olympic Committee, founded in the late 18" century, emphasized
good sportsmanship rather than competition.

4) Body quality and athletes’ readiness have recently grown in significance as a result
of the introduction of nanotechnology in sports.
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PASSAGE 2:

Safety of consumer products containing nanomaterials was an early societal concern.
When US regulatory agencies adopted the National Nanotechnology Initiative (NNI)
definition of the nanomaterials, it was anticipated that the risk assessment techniques
used for drugs and toxic chemicals would be used for the risk evaluation of
nanomaterials. However, reports of large data gaps indicated the need to enhance
conventional toxicity testing methods. Walker and Bucher, for instance, summarized
reasons why nanomaterials need to be assessed differently than through the conventional
methods: (a) new routes of exposure emerge when a nanomaterial is small enough to
enter new cellular portals and (b) new commercial applications might lead to new
biological interactions and unforeseen toxicities.

The challenges are not the United States’ alone. Unfortunately, there is no
internationally accepted standard protocol for toxicity testing of nanomaterials.
Furthermore, there are few if any internationally accepted well-characterized positive
controls available at the present time for nanomaterial studies. The current practice is
for investigators to use their own protocols and compare the results with the vehicle
control. Under such circumstances, it is difficult to compare published nanotoxicity
results. In this context, internationally approved models and methods are needed to
enable regulatory agencies to evaluate the safety of nanomaterials.

The underlined word “anticipated” in paragraph 1 is closest in meaning to .......cccocvvvenen .
1) ratified 2) rejected

3) expected 4) documented

According to paragraph 1, Walker and Bucher argued for newer methods to evaluate
nanomaterials because of the ........cc.cccucees ‘

1) emerging unpredictable hazards

2) cost-efficiency of newer methods

3) psychological impact they could exert on prospective consumers

4) deficiency of old methods to evaluate even conventional materials

According to the passage, which of the following best expresses the writer’s opinion
regarding the available methods to evaluate the safety of nanomaterials?

1) Cutting-edge 2) Unsatisfactory
3) Satisfactory 4) Underrated
Which of the following techniques is used in the passage?

1) Rhetorical question 2) Definition

3) Statistics 4) Exemplification

The passage provides sufficient information to answer which of the following questions?
I. In which year was the National Nanotechnology Initiative adopted?

I1. What is the name of a particular nanotoxicity?

ITII. What is the current practice when no globally-established standard protocol for
toxicity testing of nanomaterials exists?

1) Only III 2) Only II

3)Iand II 4) 1 and II1
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PASSAGE 3:

Nanomedicine, the application of nanotechnology to medicine, is currently at an early
stage but is progressing rapidly [1] Nanomedical research is heavily supported by public
policy and investment, and it is expected to have a revolutionary impact on health care.
The continued development of nanomedicines has the potential to provide numerous
benefits, including improved efficacy, bioavailability, targeting ability, personalization,
and safety compared to conventional medicines. The most exciting concept in
nanomedical research may be the design and development of multifunctional nanoparticle
(NP) complexes that can simultaneously deliver diagnostic and therapeutic agents to
targeted sites. These capabilities are unprecedented and represent tremendous progress
toward improving patient diagnosis, treatment, and follow-up. [2]

A liposome is a spherical vesicle composed of a lipid bilayer membrane and an
empty core that usually carries an aqueous solution. Liposomes are usually 90 to 150
nm in diameter and are thus slightly larger than conventional NPs. Liposomes are
often designed to carry biomolecules that are conjugated to the surface as ligands.
Liposomes are often used in nanomedical research because they have many unique
properties. [3] The components of liposomes are similar to natural human cell
membranes; thus, they confer liposomal drug delivery with several intrinsic benefits.
Liposomes circulate in the bloodstream for an extended time, compared with non-
liposomal drugs, providing a longer treatment effect. Liposomes also accumulate at the
site of a tumor or infection, naturally locating and delivering higher drug levels to
these targets. Liposomes can carry and deliver either hydrophilic or hydrophobic
therapies, which can be stored in their empty cores. [4] By using lipids of different
fatty-acid-chain lengths, scientists can construct liposomes to be temperature-sensitive
or pH-sensitive, thereby permitting the controlled release of their contents only when
they are exposed to specific environmental conditions.

Which of the following is NOT mentioned with reference to nanomedicine in paragraph 1?
1) A factor contributing to its development

2) One of its advantages

3) Its basic definition

4) Its cost-efficiency

According to paragraph 2, why do liposomes perform better in terms of their treatment
effect?

1) Because they are easily synthesized

2) As they are resistant to human illnesses

3) As they remain in the blood for a long time

4) Because they are produced in large numbers

According to paragraph 2, how is it possible to control release of contents in liposomes?
1) By producing a separate drug to manage them

2) By lowering the immune system of the patient

3) By making them responsive to certain factors

4) By using lipids completely resistant to heat
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According to the passage, which of the following is true?

1) There is a similarity between the components of liposomes and natural human cell
membranes.

2) On account of its novel integration into medicine, nanotechnology is not yet safe
and harmless.

3) The scope of nanomedical research is confined to the treatment stage in patients
suffering from a disease.

4) Liposomes are spherical vesicles that generally have a solid structure with solid
contents.

In which position marked by [1], [2], [3] or [4], can the following sentence best be

inserted in the passage?

However, despite these potential benefits, essential data regarding the pharmacokinetics,

pharmacodynamics, and toxicity of many nanomaterials are currently lacking.

D[1] 2)[2] 3) 3] 4 [4]

-y —T<Xx<o \ s .
&L 498 gy ?ao +Z(an cos(nx)+b, sm(nx)) S1-YF

\ o< X<T
n=\

! ,aLtf bn
oo ()
\
—(\—cos(nm)) (v
nm

~Y—(\ —cos(nm)) (¥
nn

L(H cos(nm)) (f
nm

H(xH1) —H(x—1) aob a8 J1,K30 51 ooliul b il (alugsmd) sl als ol H(X) wsS o5 —TV

o gin(t"

€ anel plaS Sm: ) dt ko
s
=6
A
T
— ¥
fv
T
»
T
e
i1



Y a0 253A (AYYY &5) blgﬂ 53[.5.... ‘SJsL'égiU

(oikand o153 § ol yp0lin € 9 K) S oIS Uy +Uy =V(X+Y)U il yis alolao gz YA

T—y“+c(x+y)

u(x,y) =ke* ()

Y Y
u(x,y)=ke* ¥ T ¢

X" +yr+c(x+y) Ry

u(x,y)=ke

Yoox
u(x,y)=ke* Y Y (¢

- z
flawl (o232 liido b ool ;20 alolas plas’ Olga Z o551 (S Gous Q[F,%J =0 ol yz=2(X,y) S -Y4

5% 0 e ey
™

oy

0z Oz
X—+y — =Yz (¥

oy ° ox

v OZ 0z
X —+y—=YZ (¢
oy ~ox

y@{-x@—\"z (f
OX

oy
fanol Sewigo )l b o plas b AX' +Bxy +Cy +Dyz+Ez" + FXz 090 450 lalosaiz Y-
E=—(A+C) ¢
E=-(A+B) (v
E=A+C (¢
E=A+B (f
Sl plas Zyy =YZyy —FZyy =0 (032 Olitio b Jowil i Aol (ogoe Olgz -
z=f(y+x)+g(y—*x) ¢
z=f(y-x)+g(x-*y) «
z=f(y—x)+g(y+¥x)
z=f(y—x)+g(x+¥y) f

. ou(x,t
fawl plas lim Lt JIodo « ) o 3o Ol b Jowdl yud Alsleo ol -YY
t—0
ug =k uy,, o<x<L,t>o,
u(x,0)=f(x), co<x<L, oo (\
u, (o,t) =u,(L,t)=0, t2o. ool cul sae (Y

+00 (Y

y rL
- j TEG0dx (f



253A (AYYY &5) blgﬂ 53[.5.... ‘SJsL'égiU

oo .ol P9 o u(\,ﬁ) =

¢! ,nLLf

L

o

o<

T
<0<

Giy=o ul s Laslgopwlo Jolo jo (SO oS Jnsly
n '

fwwl plas o w1d 35 w0 3o Jowiliy
o ()

\
-

‘:
)
Y

iEh

(ol Lalizeo sus Z) Sawl plaS f(z) = cos ™'z &b alals

—iln(iz+D) ()
—iln(z+\/3) (¥
—iln(z+i\/ﬁ) I\
—iln(z+\/ﬁ) (f

£l plaS |(\+i)i‘ ol slade
a3F
e '
. Ak
e v
x
e¥ ¢
1

e’ (f

(S 03 Liiao! y=‘7“‘:Z 5 x=ztz st 3z s localy)
1
\
¥
oo (Y
\
f

-¥y

-YF

-Yb

Slado olST il Zz = X 41y 9 jluod Olaise axivo 51D asl yo u=u(x,y) 51 -v¢



q dxbo 253A (AYYY &5) blgﬂ 53[.5.... ‘SJsL'égiU

Yn

fewlplas z =1 4o f(z)= 0 ,neN U oo YV

(vn)!

(n=)n+)! ¢

(vn)!

n(n+))!

(vn)!

(n+\)!

(yn)!
(n—)! ¢

Ln(z-Y)
z—0

(z-Y)

(! oig ) BI 2ali' Lol oo slei Lin) Sl plus” . @
|z—ﬂ=T

dz )L\M YA

e ()
milny (v
Ymilny (¢
frilny (f
©  dx
-0 X(x—1)
-7t (\

el plas

Sode —¥4

T (Y
Yo (Y
Yr (f

Yz +i

fow! Iaf..\J‘w (‘rhos.)) LV Gl 90 s 150 ey {(x,y) X +y <\ X>0} du:-b J;g.va.i —¥.

Z—i



V¢ dxbuo 253A AYVY o) bls.n 53[.5.... ‘SJsL'égiU

(U (o

¢l ,al..».SXc.,J‘_;iﬁ JLH..U‘ )L.:'s .,ag.&.é.n

X X
P L i)
(time) (area) (time)(area)
X' X
T N ; Y (Y
(time)(area) (time)(area)
ool JS )0 oS jglme S )0 Wilalos HI5 s 5 g aolo 9 515 (5lo31 (o oiijles S @598 (SOl (S
fowwl b )aJS..:'J ‘__|d.._iQL¢ln.c|a[..k5.C.‘.w|
y | b5 ks * o |
ol Sxie ge SOk > 5 i ()
Flite slapl,z 5 i (F
god Sla0l 2> 5 55lugs)le (¥
< e glagl > 5 g5lucsle (F
- . % T .o * N e
&lo 039 53 A odigib Jils s (Jgo puS ced A X 9 XA XAL @b 335 o 2 JUH 3 o 0
k
flwwl plas K_x Cond bl JU 0095 U Jolai j0 9 I pllio Juad o
X
X} — X XA —X
ATXAL (¢ Ai }:‘L R
XAL —XAj XAL ~ XA
*
XA —X Xa;i —X
XAi ~XAL XA —XAL

@ Comnd 4l 50 070 Coll Cae oo b amiio S0 010 H1,8 oo S alolay (gilg0 amio 90 (o (Jlw
fawl jlgg il Wz Jlow S ) . abl oo JICWl ¥ oo Jlosl (& S5 005 o0 &5 o 500 Coli axbo

Y (Y o0

o (F \ (r

W yS 5158 Sligol 35 (5 p20 50 GUT sled jo O (p! ST .cuwl casino TOC § COD gl)ls O diges
3,5 WBlgs (g ki 4 e yds «ol TOC 9 COD oo

oialssl - al (Y cali o colb (O
Rl Gl (F ol gl
ol oo el ol gloo g )Lid 50 5B (JeSdg0 (359 Sl 381 b Camols plas
FsSdge s (¥ sl le)S sl o yo ()
J& (F (& j95mg) S 3) (¥

}J).n P ] u.l)-u:u.i ..))L‘a ul.l,# Ycm ).bsu ‘SHJ’J O99° YX\O_Q Pas u-.’a-)lg \E;‘ G’lf.‘gh‘g.b
m

i3 m =
sl (Bl o)1 908 Jlow <55 b by — wir L5 4y

¥ (¥ Yoy Y (¥ Y ()

-f

-FY

-FY

~FF

-fo

~¥5

-fv



Y axio 253A AYYY o) blgﬂ 53[.5.... ‘SJsL'égiU

W
J9=aE P y=20 0 By 90 3 Y—— wlad sl 5 JUDl Co o g YoM Cwls & vols mlavw ojlpd S -FA
m°C

w
flal jodzr o8 JUSH (S < g0l 518 Yoo — Slal b ,F JUlco o b Jlw
m' °C

fo—— (¥ do—— ()
m C m C
4 W
Yo—un (f Yo—0nm— (¥
m' °C m' °C
o ) ” mOI e o .
L Ogu o0 Addgi Ll ©ygu0 Aﬁ JLolg Ymm glad b 59,5 il mhaw (59 5315 Jgpamo SO
s.(mm
Cla] yado 69,5 aild adaw | o o SO alold 4 g Bl4bl 65 o o Jguazo w]
mol mol
d—— (¥ O d——
s.(mm) s.(mm)
mol mol
Y—=f fo—
s.(mm) s.(mm)

fuilplas’ cud oy 3lwisyle g wdar laadyl 9

ki ol seiilen B xalis s sl modiles JHSEECY

5B 4 asbe oaijle Jlal o auls 4y 55 euizle Jlast (Y

55 4 sl easjle Jlasl - aels 4 58 sasjle Jlast (¥

b 4 55 ouisle Jll - 58 4 aole oasjle Jlas! (F

€)1 (K Jole pluS @y ol (ygiw 53 STy95 (o Canrdgo

S5 celos(¥ STyg5 il ()

Shhs> ol Sad (F 5 p Ol Olee (¥

9 Pl Ll Yy =TX 09040 (Fig S w2 (X) Slyes 5 (¥) o o onijle SO (Joli @ jgd
9 Pl e sloiy Lo glhdiwl aul8 S 5o Conl (Al (5099 S g 0o LIS LB jué «ST,95
feml aoys Wz gyl (21H5 awy 0 010 @ 0/F (59 yu 1 STHes 50 onijlw cile «ST)95

bo (Y Yo ()

YO (F fo (¥

Pl (ot (Jolomo 51 Blgisy ouilo Bl Cugb 5 lusy (guails b S Jguamo (30 55l sy (sl
? sl spranlin 5 Sts

b (F Mg (¥ sgs (¥ ke O

T=\O(\oo—xv)+f0 O ygeodo Ll Gl 0 w5l HI,8 10" C $le (220 30 &S (gloyeS o)land glod aujed

&yl 4Ll Yo Ig2 33 &yl yo JU g o 551 .Camsl o il o> 9 X 9 C comnsr T a5

Foo (Y —\YAoco (A
Yioo (¥ Qo0 (Y

-f4

-8

-by

-oy

-0F



VY axio 253A AYVY o) bls.n 53[.5.... ‘SJsL'égiU

D9t gt O 0 )55 B0 Ak 30 YO (o0 S gy Jalono 0,58 100 1 0l yuskd S5 50 -00
flml o0 iz suilo b Jelxo

O (Y do ()
Yo (f fo (Y
§ ] Camw y0 01508 S¢ g Sh pguas )0 390 plus —0F
Lol &y Jast Nu agles Se sae (Y Syl (K J9Sg0 3585 o 4 SC ue (A
2wl Sh 5l 265" Sc vae (F Sl (S Sh sue 4y S sue (¥

Wl sy % O yguods bl sl 2 50 (a0l oo (Gl Cuolnis g b glyl0 a5) ¥ g ) S o ojlgeo jo Lo aaje8 OV
01338 ¢yl (g 30 3 yg0 pluS Al co Y0 C oylg30 5 1gn S yidio Juad 5lod 9 100 01933 93 S yidno Juaad (Lo
Flan] Gy 5 po
Sl @l Y oo)lgrs sl S o (3
Sl Bile (4250 Yo slos L) S 0)lg30 o o gelans (Y
Lol @sle (@ )0 Voo glas L) o)lga 90 S jlie Lad mlaw (Y
el Jho 0)lg10 90 S i fal 10 0dle S S > L (F
ity dliizmo bl pis gl sn 31 il dldimo 3y sl 38 53 (A 31,5) JUEj p,S9LS IY 130 0 ,S5kS Yoo o —BA
COy JgosksS Wiz ol (35 @ y008) laid alaicmo 31 (29,5 Ll 9 994 g0 plonil JolS 3 yio! Vgl o ounypulic
Fog o0 7y @l ol dlddzxo 5l Caclio o 0
VY (Y VO
YAY (F YAV (Y

> X

=B Sy 31 1A o] By g0 12 50 45 Cuwl ool Al F M Cowlda Kjus oY gd 5 gloylgs -04
Wl 81T il 4z 30 Fo Jolro A5 Oyl e a0 OS] ST .canl Yem Sl slraY Cwlius oyl

w w
(47 °C »po¥ed slpgo obd—— ply Sl ¢IpkK)
m
C}}I,OOY (T O;OY‘Y (‘
o},ooﬁv (f O;OTV (v

@ jygmodm (CoH0y) ol Jomo S 3 )0 45 jomdll 5 5l (2955 o35 )0 Ny 4 Oy couns -5+
S g o0 00l jgmm (g k0945 gws]
VY (Y YAV ()
o (F $ (¥



VW axiwo 253A (AYYY o) QIBA ,a'l.i_‘stl;..é,iLs

s SO

385 3 ool 9 S o SFHuS Caw 4 olRiulol ezl 10 0/ AC e b S 2 Jgyruis g oSl —F)
SRy 3l Sy Zae Job g oo adgi LlS o7y 90 9 WS 0 Fy Z9) GO 095 3 (p! HI p0 05

h 2
(—=T;T'pmol.§.;| u.\.&l.!),.it:.gc)m(!gc’j);&"pﬁ me“_i.b{.; t..uwh).ﬂ) ?Gu»[,lﬂ.&i.?;l.olf

mc
VEEX VoY (Y VEFxV0T" ()
YYExVo T (f YYExye " (¢
(385 170 GEV 1 (3979 3 (y95mw (655) Samnl 4l 1 yito wizyr sl /0 GV T JS (655145 gigp cae s —FY
yAx ! (Y yoxyoh (4
Y AxVoh (f Y,oxyoh (v
0595w 0> M g o3 Ck g €) Tuml pliS 043 (E) (55,1 9 (P) ailsS b e yuo alasly i 331 0,3 S slyp ~#Y
(w‘ OJé
Pc’ pc’
—\, (Y —‘, (‘\
(E+mc’) E -mc
E Pc’
— (f — (¥
P E
flanl @lhao «oid JBU o 1 ol Casnd j0 oo g Al Caand 50 o2 0ad 0010 glacaws I SGplas —FF
sy (F ol oz SIS (Y slasgly alss ()
fal oIS 0,5 (! (y500lS’ 90 Job 4 (59299 90 Job o bl (3T (yoSuw 5551 B 908 U5 g5 51E 51 -5
\ \

(Y

JEY 4y V@ )
1/(,3%)* +) (F 1/(5_)* -y (v

S (o 30 (8 9l Aliod (a0 50 WS (o0 yus (£l HLS St =0 dliad y0 0/F € L pu b dhe Sy PR
Joled [l .S (o0 (g S0l ]y s U (9799 g £y Alold cam 4l Vo diiun (LS 038 o0 S A &5 >
i o Wiy
1Yxiot g 1Ax YN (Y 1Yx1ot o VEFx St ()
Yoxioh g VAx YoM (f Yoxioh o v Fx1ot (¥

ool AX = F LT K0 NS g CAE = YN 45 ol (GligFar Cad JBU S 4 G Sl gy 90 Gloy S —FY
(Sl ygi Cag yuw €) Tl plAS WS o0 o lie Loy [y Slau gy 90 ol aS (5,BU Cie
E (¥ i @

: 7

Yc (f c Y



Vf axio 253A (AYYY o) blsn 53[5_‘5)51.'\59}[5

$3gud o0yl diz o (as AT g plp B (02 (9 331 8,3 (55,1 ,51
\F (Y a5 ad i)
Y (f ¥ (¥

Sl yada (N, =) palb 4y zgo Job o JoligS & (N, =) lod 4y Zgo Job (2 iy o
(ol (39 2831 515 1 bgrpo (0gileS due My 51 5 glii)

\ \
— (Y —
\FF v
VFF (F ¥ i
Sz & o) 70 a9l Cad oioniSTy 593 Ego Job D9 g0 0l ST (49 iUl 2 ¥/Fo pm zge Job b (5599
_ h
(pefy —— =T/ Fopm 1) 9550 GyelS 9o Job) Fceud yiogly wizy (Gl
(4
¥Y (Y YY QO
fa.rY (f 'ﬁ”}(? (Y

SR8 Wl 250 V0OMM Zg0 Job b uiivlyglo y3i b 1y 38 ol ST .ol ¥lonm (318 ailiwl zgo Job

(he=1YfoeV.nm) fcul cdy Wiz akad 5Ldg comdd

f YO

A (f 20

Famnl pg yianSST iz el ous 0010 bl YO KV Jumiliy BMis1 40 (98w b 5145 Soigp (59090 Z90 Job
(Mc" =400 MeV)

(he=1\YfceV.nm)
o oFxVoT (Y o/ ¥ ofx1oT ()
YoVxio (¢ Yo¥xye (v

a>lg 30 Al Jum gUoyg7 g8 Sluai S oo JumS ¥/ Y MW i o FYY,ANM Zg0 Job b 598 g% m pould )5
(he=1YfoeV.nm bl ).3|).3 9 Sl w30 \.S-Bb’ <ol uro'_].qolav) Sl i )).J 0‘-'-‘ .E.m}i oLnj

£ AV (Y Yo' ()

Y/ Ex10'® (F £y x e (r

Szl Boo zgo Job Wiz Jolds (5595 i iy S g 105 Sloj 03b )0 (5595 Bl Wilgi oo by
fo9d 00

7Y A ()

Y (f ¥ (v

fa!l g (g sl wir o (i (65531 ol VY5 €V 59 0 o1 sl Sl ) 9 58Ul IS (5551

Y5 (Y WARKS

s (¥ £/A (Y

ol ey g misdl wiz (3590008 o1 H0 M=) slae 4 =¥ jlae 31 059 iSIN IS 50 Aidh fusS (493 98 (55 5]
Vo ¥ (¥ ARG

-#A

~$9

YR

-¥

Al

-yy

-Y¥

-Ybo

vs



V0 axiwo 253A (AYYY o) QIBA ,a'l.i_‘stl;..é,iLs

N c0gileS gbdjl 5 o (65 WS .l wowamo L (sl 4 pliol Juwiliy ol G jom 52 @ gloyd -YY
(! t_i.r}lgr t..ql? h) ¢ccwl PL\S n+Y 9

Y Y
—(n+)) (v =0+Y) 0
AmL AmL
Y Y
—(n+Y) (¢ —(n+7Y) (¢
YmL YmL

\
9 (\,°,°,+;) S5 am (0, £,mg ,myg) 0gilyS Slosl g1yl pamid vl (39,5l duw 51 9,55l g0 —VA
\
Clanl plas paw (49 Sl (6l 9 (fKow (ogilaS Slael (il 4l Sl jo ol Sass (V,0,0 ,—;)
\ \
(Y,\,‘,""_)B(T,.\.’\,’{"—) (‘
Y Y
\ \
(Y,\,O,——) 9 (re‘\aos+_) (¥
Y Y
\ \
(Y,O,O,——)B(T,O!‘G,-i-_) (¥
¥ Y

\ \
(O, V,0,—=) ¢ (V,V,0,4+=) (f
y ? Y

fewl B Wiz I=Y Cdlo 5o (9,8l gl gly AL 831l (y5g 0md ol )0 V4

g (Y Y QO
Wy (f Jr o
o=l Al el (55l il wgazme L (gligy & (ALl Jomuily ol 5 )0 % Ol g o2 430y Cda - A
L'
(Sl tSJN.‘!_ <ol h) el Y J.alfu.k—‘bfu-w-d
AmL
¥Y (Y Yo
\Y (F \# (Y
S0l S50 47 9 S b i

L5 09 o o M5 J518 4 8131 boluwcsil & yguots (gl V000 sloo g Yatm L 51 JTows! 35 Jgo S —A)

(J95 > ) 00—t ad3beo (gloo )5 9 (p28lS" 0 95 o 32) (29 7T ol puadi o 39 il 1 90 o] o222

flanl 3550 plas b il 35 g
lnY=0;Y
R=A g
mol.k
AS=0,8 4 Q=0 (Y AS=0, s Q=050

AS=03Q=O(f AS:05Q=Q;5’ (¥



V$ dovio 253A AYYY 55) 3lgo 9l g9l gl

089 yhumnod| ) J5 5L a5 o 30 Lod can 3 Jolai CO w0 ((COy + C=YCO) o,)lgogs STy gl —AY

J=5 5Lt (51 ol #007C Lod aScpl (558 b ol oiid sy 395 0 ygu0s bl STy ol (395 4k 9351 5

RV PP RS L 61 § JEXVO-SR IPV] PRSI JU I L 27 UL 1 [ S
oeals - gals ()
Sial3dl - tals (Y
Sl 8l - lsal (Y
oeals - golial (F

Yooo

7.CO

foo']“("c)
r
oola lnYA=;XBQ)H4{G§_MHS)JWﬁA:}qdﬂﬂfl%_résA—B@_Ugedng)o —AY

?Cmﬂ‘ﬁ‘..\f lll'YB el 80D

Y or Yoepy

—Xa (¥ —Xp O

Y oA y B

T

Sy 0 (58) S yizr Jo5 oy Coll Lo o g (o (g alall 1 i Jgo ¥ el uolo 415 (im0 —AF
(ol JTony! oylio 35

CH
T, fT=vooK ,R=A
( b : mol.K)
YY
YYo (Y
YYoo (¥
YYooo (f
Yl gl (glacas i b Cilizeo 31 g0 W jguoas (ol o (6l 2 GG oUgo Jolowo SO (6l p slul lulpd AL
28 (¥ s Jslo> G ()
—_—0 O g D
oX 7
o'G o
— <o (f ——0 (¥
oX oX

(i ol lasl € g b @) .0l o 5 g0t oo g )Lad b (G) S 8151 (551 ally —AF

G=aT"P' +bT"P+CTf

—aP" —sT'bP +\YCT" (v —YaTP" —sbT'P—\YCT" ¢
aP" —sbT'P—\YCT" (¢ YaTP" + $bT'P +\YCT" (v



W amino 253A AYYY 55) 3lgo 9l g9l gl

A Jgo Sy a5 39800 (i Ol (558 51 (e S50 O)lg LAIE A Jgo ¥ Il 53 o5 S By 0 -AY
(B+YC 2 YA) fewwl 0590 plas sty olile Jolai col .cuwl ouile Sb
Y (Y V0 ()
o (F \

Jomo ¥ oS px b cuound 10 .ol (65500 yl 3 99 ()] Coond (S p2x> 45" Gl 00 punasnlll’ ool 90 4 (laliizo  —AA
il Canmnd 93 (1 0,120 ST 315 091 JToul (5,3 b0l J1EB 5 Jgo ) s oo b cunndd 40 9 A 515
Sl yodr Jooui ol 3 (ol (95T et igd bgloo 315" g 09

A A
RIn— (v RIn—
A A
o (F Rln ! i
L A
b L iy Aoo Call =y 1000 K clos yo A—7Y0B oueld Ly 5LIT 3Ll ol3T 651 =51 —AQ
mole
Cal
ol Cawyd Oyl ol (R=Y——
PR mole. K
Iny,=Xp (f Inys=Xa O
Inya>X, (F Iny,<Xg (¥

998 o iz (ol Moo clod 531y (g5l Jo5 0000 S Casl oudd widlo bl ) BIg0 WS g0 o3l (S 4
LT 0 oo i (Silo )15 Jp3akes YO Jlo (a6 30 9 035 o0 0y (gl Foo (glod 10 Loy Jgj YFoo00
90410 (Bl Giblo (i Sl
Bl 8 bl & Bl % gl sl gia Al
el )57 ele & S 7S 003k ) 97 - > (F
el $)15 eile 4 S s 0351 Shlo (97 - als (¥
el 8,5 etle dy S il 003L S 9z - o3 (F

il 51 oo ol 9 Jaboe T .ol o (002 L) pybobus (Fe = Ni ) JSwi 5 T Jolo A¥0° C glos jo -4

Cal

mole

=il duoyd Yo Jalmo 38 (o2l SLSI 13T (6551 G g -l o0 Comwsas AHM = —\YooXpe Xni
Sl iy 15 o 1 S5
—\\Y (Y ¥4 ()
o (F +rao (F
0/0) g0,0YY julpw cuiyia \YooK 5 Y000 K slakes jo CuO g Cu O L Jolai jo o5 J3 jLid  -4Y
foa! Josohes Wiz byl (oo 00900 oyl 30 325 STy (AT ki - Cosol pianad]
YCu, O+ 0Oy =fCuO
-YVy# ()
=\aA (¥
AF (T
A (F



VA amivo 253A AYYY 55) 3lgo 9l g9l gl

1S g0 Caard bl 51l HLad 9 Led 33 (V) A 5o Yao e A—B aligd Jalove K5 8
‘_/A =\o XI‘
“ol 3590 o105 (V) B (S32 ;Y90 o

Yo Xg —YoXg+Yoln Xg (¥ VoXg —foXg+Yoln Xg (1
YoXp—-¥oXp+toln Xg (fF YoXgE—YoXp+Yoln Xg (¥
il 00l 0313 p1 5 yguods alo g ol A (gl (ogaz Yo ao s ) 5l HLLS alal
Y0
log Pg =\\— °°
)
log P =4—2°°

fowml (polS Wz pwlp A ailfauw aadi o Lo
Yooo (Y VYoo ()
Yoo (F boo (Y

A00’C 3l pinS (slod 3o .l 00 0010 315 s ygu0ds Me g M 35 30 ygumlinsT (gl pleSudl sloges

(! Jola.i' t5.\.a.m 4 =Code) ?-.\.'&3]‘:0 QLA.;I P lSLAU:“-‘ﬂﬁ )1 J._:’,HJS
M MeO, +M — Me + MO, (
Me + MO, - M +MeOy, (¥
Me

| Me + MO, =M +MeO, (¢
AG ' Me +0, = MeO, (f

|

|

|

Aoo  T(C)

&

. Cal
S px> i 1Sl Vo
mol

ol 93 (lad losT 99500 93 YV O K (glod 5 wastuw ¢ phanedl Sy )L 5

".'"3‘5 ggLnans.& JL&S] MMﬁM‘I —r gy gg)ma.'a;i.u)m bl O;OF‘CII'IYJ ‘OJ‘:’“!"ﬂ‘b Jﬂ 39 o f)f
s glzdl o PK o

My, = w%
Y Cal em’ .atm
B mol.K B mol.K
o/h (¥ °oN (N
Yo (F A (Y

flawl plas’ Aﬁglu o .l 00l 001> .AHM =—Y°900XCuxAg ably T (gled 40 0485 g o Sl 51y
—YO?OOXYAQ (¥ —YO?ooXEu O
—YOPOOXCUXAg (f —YogooX, (¥

-ay

-af

-44

-4

-ay



12 dsvio 253A AYVY 55) 3lgo 9l g9l gl

2 lod o900 Joilug pg ! e Loy il ol 0010 5 Jguar y0 Lo b Joibg ol )l )Lis 94

CCol jodiz Ly i JojalsS coms 5 YV —FY°C
J
mol.K
Yo ()
Vo (Y
Yo (Y

T(°C) | P(atm)
Yy ojof Iny=o,%,R=A
fv °o/0A

Yy (f
3,10 3529 5131 4z 50 Wiz Lgd alaili ;3 Al Oy Fio (5 yiogss gl S 5 S ;0 -4
Jho (F \(r Y (Y ¥ O

aiy guiST A; o5 50 a8 el )3 5 A(_:}“ =RT Ina; akl, (ousld o) lobws juf 9 JTows) pé Jokmo lp  —Voe

Syl o0 Comdds 5l ol 31 cJolone ;0 (ASM) i Jgo S b Jo (19587 Ol ks by o0

—Rln"{i—RlnXi (Y —RlnYi—RT(%)—RlnXi @
-RInX; (f —R1na; ¢
lpo g Sl 5% b 21y

Caaid) 031 @515 50350 il i padl gl 5alpr ¥ 3,598 o3l £l ogny wublaan Sl s plaxslio 3 =1o)
(T=Y) SCuwl juidz oole ol 18 (W2lg Jolw pxo 4 il g

O
(¥

(¥

(f

pE R R R by

c Sl pIAS il e s JUgST38a ascis o H 9 G Wlmivo Jlao il -1+
(VYY) s (Yore) (0

N (YYYo) s (YY Vo) (Y
\ U

% (YYVe) g (M) (¥
§ (\YVo) s (VY o) (f
N B




Y+ dxbo 253A (AYYY &5) .)[3.& 535.... 6)5]‘.‘59;“

Sl jo a8 B 53 sladio bl Cp < Cp, < Cg wjgoss i G539 duoys STy STy S5 50 )51
Tl i gl o0 yokin (C (39 w00 b) SuiSigy b SLIT Sy STy,

=y Cg—-C
G- COt) X ( % %) (v - Milnd 75
Cg-Co  Cp-Cp Cp-Cp
C, ~C Co Ce—C
CoCaye b0y ¢ e
Cp—-C,  Cp-Cp Cp-Cy

foml Gy 3 glaads 35 51 Suplas

o S ol Sy S e Joe (53985 @il plgieds SiSGis Al ) Jol> sala 4ol 4 4z g L ()
ol JoS S

A3l SSSgy 3l reS b b Sl (See Sy Al Sy T oo LS25 jolis g alali 4y azgi L (Y

el g SESSg Sl ool JB1 50 sl (gliallz 58 3929 4 gl b SESS(6 o] e pos (F

Sl e wylue plus (Stacking Fault) Jlous i cus 9)50 yo
Lol s dmis j 0gae Sz S ol 5,5 p o p ()

SIS S o i dmivs (59, Sl ed SUE 57 slalnls (Y

WS oad Lyl 2885 e axmio (65 Souz el cae oloul (gl (Y

ol it IS S5 ol aaloali o aloli sl iy Slesus ol 65, 40 (F

flanl aigfa 5U1 glod jo oled Lol (0 S coil do)yd Yo b yas 50
Mc =Y
Mg, = b5
Sl g Syl (¥ Soppdd (O
Caions 5 Sy (F S g Caions gyl (¥

PP 0,10 3929 Jolai JB sl sluxi ax YYVOC sloo jo alls 0, Jliws 35 caSo yio il ;2 50
(wdlgo 0j0bFeV a0y )3 JB sl SO sbml (551 wS

r r .y
MAg=1oAg— y PAgz“’f’\g_\- y K= poylg el =4%10 bev Nazfx\ow
mol cm
Yx\o' ! (Y Yo' ' ()
YxVo'' (f Fxyo' (¥

0305 (o0 18 dio j18 (sloails po (59 3 S HU plad O yg04 g0 5L (Ll Az Coxil (g5 90 ool U o
22l 5B 90 G (el (65l Rl a6 (a5, ()

2l 5 93 o (v (6551 b e 5B (b (551 (Y

Al 56 9 G (b (5551 plp 90 At 5B (e (65 (F

il ik o BB asae; 56 (da (633 il 58 56 55 o oorbaw (5551 (F

W

)

—Yef

v

-1+A



Y amiso 253A OYYY o5) Slgo 9l = (g yslidail

F ] Syl Suzmo jolud slod pguas 30 0 90 plus

Ded co dazxe Held >0 dul> Jele Lgl.ﬁ:)]..:”—d..}m SAYL slales jo Qi olls (
b oo ol s jeld (sles bl S S>eS 38 adsl ails ojlasl ax o (V

Dy daleS TS saze Hold (sles Wl XS 0, IS sles ax 2 (¥

e SRl suzme sl slas 3 )5 (lsee I3 L (F

Flw] o jol oo 3135l (o5 S0 pguas ;0 8590 plus
...\J'!.) L;-ua—‘ Lo 4 QMJ.&J l..erJJLQ J..\.ﬁ.a (F | u....u; O d=ao S .L:._ﬂ) da=ao (¥

)58 alio (Lwils 18) sl Lol s (6,105 ,)0 dlo b s i 0dij98  dawxo jo (5308 5l il diged aw
deus.m ‘maf‘_}&m Voo J.olmubA Aigod) Tl G yo lbd..is.o.i wl:ﬂ.ﬁd&b Syg0 y0 M)f,aldf.b)..fga
(adds 1 JSeuw 1000 (il 8L C aigod g 4B p S Yo (uils 8

NC=NA=NB 41 NC>NA>NB @

Pad 35 350 plS L33 JKb pedi oyl o 1381 b .0gd o JuSis (Subgrain) ails 3 Yeexo 4535 5o
flamwl Camw yo ails !

Sydge by Ol o3l 3 Jol aloye 1o (F 0pgad oS3 (555 sl by 53 150 cnl (O

Sy5isn o B30 cal o S (F Sybian o ol o3l 355 gl al e 5 (Y

FooMPa i s 9 Ko =50 MPavm 5T so¥sd 31 yinslen & caolid 5 yin oSy shab 4y (sl
fewl MPa win> (leak before break) sl jl L culs bulpd oly jlre Gidd piSlas 0gd 0 aislw

(m=Y)
Yoo/ (Yo/Y) (Y Voo J(VofY) (A
YOO\/F (f Yoo\/-\_o (¥

4 -‘U?‘: .;h'i_!l ) (Umax=‘v°°MPa,Umi“ =—T'°°MP3) ;}—a&é)]u‘,bl&_’yﬁ
Sl C.'.A.m).) M}QJ}Q‘J,L ua,..a.'})a Q)’.n P‘AS """‘Sts"f""'"‘(cmax = fOOMPa,Gmin =~¥fo OMPa)

ol 00 @ o AT e Oga 0 b (A
ol oalls 8L ; 55 aials a2 0gd oo 0L (Y
ol 00 0l 5 T ddeld a2 Wb oo LS (T

fds o 3L 1) ..\J..it'.ggo% [Vo1] o wloat Jolis a5 {1V} g0 51 Flxivo 3190 plas
OV 5 (V) (7 O (VY O
) 5 (0N (F (M) 5 (0 (¥

flamsl Comiyd 3390 1aS b ool &8y 2 Ulg p (JOZ) Sl 5T 3590 50
and oo alS 1) oS > Sl (glad ol p e S ()
SRS oo &1}51 Iy &8 > oblei glad oleal o slad Sl (Y
A o Gl |y oS > olle o e oAl g slad S (Y
aas oo Gl S > ol o ool p slad S (F

WY

-\

-

-1y

-1y

-1\¥

-1

-\



YY daxio 253A (AYvYY &) .)lg.n 53[.5.... &5)5]".‘59;“

dxiuo ) iy i 51 .05 0 )1y8 100 KN (S (g9 i i [Voo] cgz jo (FCC) M6 sladw

Col MM & 533 Ao Coluno waisls 00 MPa b 34

Yoo (Y wa«/? Q!
Yooy (f Wi‘/; v

Flam! Cawyd (A 4 pwdigen (i Boud aduly paas 0 8590 plus

Sges oslatwl Hlgs o Stdl 4l pled 4o ()

05 03l g3 o Seiudly 4l )3 @ 5 Sl 4l o (Y

gm5 00l g gn NS e Staidly S s el o La (1

Sges ool g g0 clgiSy Sy JS5 i 4wl o Lais (F

i lade .l 48,5 51,8 WL e =Yoo g Do (WYo Lol gla i o (o 3ld glooko | S o8 aaSo S
] G 30 390 plaS ol JIKwl o Y00 U il 00l GiciS islojT 5o o0le (a8’ b

355 n ek 5055 Jlona oo osbe ool (¥ i gl ona IS05 a0

s S aogy po Slewlins ploxil (gl oo SleMo! (F D9 o3 ok B 3 sl 3ubo 00le ol (V
ol Job o il & b ylad (51 .Cal 00 ooliiw! @hro b cslw 10 Yo GPa Sl Jouo b (0¥ g8 LIS
Fanl @IS S5 s 3 03] 33 000 g d Sasiw¥! (65531 sldio bl Yo o MPa 3y 5 3ylg i g o YoO

YYAYo (Y FEYD ()

YY/ Mo (f fev0 (¥

-1y

-1A

-14

1Y

(& ylpor JH oYl SeailSo oy JUH) Jliiil g loocty by

! gatmio @yl plaS byl ol 53 20,10 ol 515 CAALE (49 a0 Janmo 9y S gdidon culinds 0B siidgy wlad
Gyl g8 5o il L8 (Y S el Lz 0

Gylo g 4 Calt il (F s s I s Sl S BIEE

Gjlae plos ol S9ai B pul (5 35 g (g YU Janzmo Cagby (sl 50 (&5 (59 (oS 2] gy 5o
flaw! Zrazmo

Sl oy cdale (V ol Leo ()

Ao )L i 5 (Sl Caghy Cdale g 0 (F Bk 93 2 (gglame ;Lo (T

S g g oiley ol (Y gb Guwds luse Cusb) 45 Jloj qgusudinn 59 » (il h Bile Glubgy 5o
Sl () ol £ g Cdale L9y o)l (g 3109594

255 pydshides Lid (Y sao )b (p s s 2ol g haw cale ()

O i Lo (F ol oy dale (Y

STy 3dd rbain 9 810 loo) piiie Hlodie bauo oGSt ST 308 (59, (599506 (5 youdy ) ST o
(s cwlin (5530 bl 1 a0 o0 planil (TS T b oS (2 Lo

G 50 50 40 Cull cdale (Y yoiie Leo ()

yro Cdale 38 o 13 ¢yg5m )0 o b it e (F Syl g3 o 5o culb L (Y

-

-y

-y

-\rf



YV daxio 253A (AYvYY &) .)lg.n 53[.5.... &5)5]".‘59;“

iCawlodne] Cawddy baazxo 4 dilgiml 1 oyl JUST 5o ) abuly dilgiw] S jexe g S0 (Jlw <5 > 51 -1V
Nu= °/f+0,0 Reom P]‘o’t‘““

Tl 590 oIS plp loale 0,2 JUDl o po

D
K, =00 fB JRe.Sc

K, =o/f+0,0R, 7 Sc/™ (v

K. =o,fDEB +0,04R, Sc (¢

K, =0 DEB +o;a—DI’i‘B R, ST (¢

aolre H5T1.Cawl @Glro y5lw GlaRyd Y0 cami Cugh ) g lazmo JLikd 9 80°C gloo jo d ,had 4y O o,has S -IYF
bl ) S 4 0l b (59 T Hl cdilé By

R,
Ya=—(Yay _YAY)T+yAT

¢! C"b""' S d.'a_.lsl .)5.9.1 )Lu:.l dloleo JJ}o ,aL.\S

N, =CD g 2AL (v N, =CD, 5 2A% ¢y
R, R,
\ \
N =CDyp(yay _YA'.)_R_ (f Np =Dpp-C(yay —YAv)—R— (¥
<.'A.k.ft5n Be ) h.ﬂ).ﬂa p‘..\.f o] f..b{bbs.m J."a[.b 3)..:...0 MUV I_I-LA':JJ‘SM UV as &JJ P -\Yy
e UV was (v J3 S0 (9w e UV Gias (A

ey b o Solw Yo HlaB 4y dlgd O po 4l JIwl 0/ Siwliud 4 95w g (Yooo k%,
m

G2 b Jlw -ITA
fowl 29 4z 5l Bl y2 w25y 9 Sl ol jadgla ) dae 0,10 (b > 4l p o) bawgio
aasl_ Yooo (Y slaY - Yooo (A
azas] - Yoo (f sy - Yoo (Y

Aolro 8L Jolro pj wyle plus (Incompressible) »uUas1y5 g (Steady) oils by SO (lp —1YA

Cawl (Kiwgwm
(PV)=e @
V-V=o (¥
V{(pV)=o(f

ou ov

ow
o+ X+ Ty =0 r
ox oy oz



Yf axto 253A (AYYY &5) blguo 53[3 oy ‘5”1.'.59313

! G jd 3590 ploS (Shear-Thinning) oDy ais 25 gw mé OYluw (s )0

ool oy 55l e (6,0l 45950 s ()

e 15 (5all 39Sy o 5 A L Y

b Gl (o &jp0t (B A5 (p £ RIBIL (Y

b Gl 60l Ay (o &5 GRIBIL (F

22395 Wbl 0ylg90 3 FYL Algd 3550 50 Lo g wuly Sls Lo b aiyjSus )51 clgl 50 sl pl)T by 5o
S (o0 yaad 4398 o yi gl Sl 4 o 8w

S5 Casy g 5S9,L (Y Ol ()

S S e ey bg S (F et g (V

AYL Yom ol ol g a5 (5,50 oo & i 35 Kl |y Yeoo k%. Gz b o ey Sy
m

v
i ggom0 g Q=0)) mT i (Volumetric Flow Rate) oo 20 005 o0 Jito ol Jol (3350

ol il 1Y0 owy (Efficiency) oojb 51 .cwsl hy =0m plp dg) ks Job ;o (Head Loss) wa

m
(o 50 83 50 g = Vo7 1) (il,F Oled) fuml ©lgghss wizr aoy 5L 9590 59959
s

Yo (A

YO (¥

Yo (¥

10 (F

U coli ey b (VU azmino 0,00 )18 h alold b (g5lg0 amio 99 (o S0,b Lad 50 (Lign jeSmm g Jluw
2 (U(Y)) o pw 29595 bl o (b2 C 50 LS s T el Coll (Sl Axbio 9 WS o0 S5 >
ol aigSa h alols Job

Sela (F Sgage (¥ <l (Y b3 (O

Vi e b 5iSaroS adafio S5 0,y V) ey by 58, adalin OO 51 Jloww 45 00l (S Wlg) s S 50
S bl HLd 390 3 i iy i IS (Jomsl (2 (28 b (ol iy 30 Sz oS o 35 ik yas) Sl o0

fapd o0 £ ) (i 551 9

RISl Y cab- b O

Sl gals (F Seals = oljdl (Y

PIAS g oy oS cod i 0)la90 pluS Il Colad o o el ) O jaods Al glboylgd ;0 Lo &9 598
Ful g Al

«o» g «alb (

//\\ /”_\\ ) /\ o g € (¥

e «z» ¢ «» (Y

«g» g «» (F
+L -L +L -L +L -L +L “L

) \z () (0

)

-

Y

Sy

SIYF

-1YH



YO axawo 253A AYYY o) .)lg.n Y] &5)5]".‘59;“

Faboly e juS (3938 ;5L Wilg (o0 0135 plas” Y7
Byl (K Led oty les b 2ol lgs ()
ool Lod pgo l3 b cowliie o206 slo S (Y
el Gy plazl e gl ©dz capo 5 LU Gl (T
ol Jlots] oloas pauz (26 5l 03> o & L Gl Cenns plur] a0 g1 (F
adloo Tg slod g Ky colud o po b gl 01920 S5 b (wlod j0 Ty 0395 slod g Ky (Sulad o o L1ga Y'Y

J_.as)f.:l_ui uw..\_ﬂ) ?b;@u&obhobﬁ'g‘;&hﬂ) lal.h.fj‘.br’buol_,bjé TI aﬂgésbﬁ Jﬁmdﬂé‘shé

(Wbl oo I Yo
oT, oT,

-k, a; -k, 8;
h=— 2 (v h=— 21
(TS _TOO) (T] _Tao)

1 L
N (¥ h=-——ayi(\"
(Ts WToo) (Ts—ch)

L20 )l 0) Gl 393 D yguoa Lb ol 3l 50 Wglatio 0olo g0 31 (0,0 31 (5)le) 5 yo 0)lg90 ST o oo 29395 —ITA
flawl 38 )30 051990 plas slod Lol F g K .(cuwl Sul oo ool 12 gl p K 9 plauuno

_-t

T

p—

—_
-_—

4\

-

Y
>

At 5l 0,198 93 18 gl la K g Lo Lol 5 ()
] g2 oJIB._l_Q )1 ).._?))J "‘—{:“ °J13:',‘3 k 9 Loo LJL'L'"); (Y
ol 90 01998 3 >9S5 < o0,lg30 ;0 K gl 90 0)lg38 5 1555 S o)l gles Lol 5 (Y
] 9..) o)|99'..> )] )..f)).: "S‘i on_{\) JQ k ] Cannt) 5.) oJlaé.) )] )‘S}?S s.SJ 0)19._:‘\) LSLQ“) L}L"}I)f ('f

o Lol ooﬁqwkuwm,ﬁjldmi O sl zdao 01990 90 I JKGo (o5 yo 0ylge IR
0oyliS plas (bbb Ty 9 T) S j0 00990 Bk g0 sloo Ll Cdl> j0 510l 0 Ky ol oo Ky Solon
('I“ > TT) Fall Cowyo """'3"&5" ‘Ti .a;!,._:_.a 98 (Joelzy I..J"'U) J)Jm J..as ‘Stoa 340

\

T; <20T, v ;(T\+TY) (\
T, <T, (¢ T<T, ¢

(0ga 50 3y Ig )3 3395 Ll plaS )0 g 031 )15 1gh 3 glS (ol 5Ty oSy J1 3 1) £10 Jlown AlglS S ¥
il 205 05ag cgloyS b i S AIS (¥ dly S (5l S caps b iz 51l ()
Syl g gles 4y Kiws (F Al i JB L el algls (Y



Y% axbo 253A AYYY &5) élg.o 933_6)31.'\593[3

wm@oﬂm’)ﬂfg (1’3 ’)h(d_’)‘gf

Sl Olgoae wiz Ry cooglio 50 suiscils gy Iy = YOMA g caoll o2 JTowsl (o8 —VF

Voo (A
L 25mA Voo (¥
R+=1000Q Voo (¥
¥ Rz=1KQ Yoo (F
v
; vout X r :
by =10 Ly o e 4yl (gl caidl JRus wlie Qy 5 Qyaziliz P=o0 (o3 Ly »j sl 0 —IFY
in
. VoV _ ! S0 0)a0 plas @ .ﬂ.af ez p R Hlado
v kQ Y0 kQ Yy=Tamy
VBEOI‘IT =0‘,'VV Fo ()
R VOIJ(‘ 4 Vo (Y
ln(\0)= Y‘.r‘"
o Q\ \ 4 (T‘

Qo _L F;L |Va=3= \(fF
> 5

€398 Vout = 1/TV b wisly j0de (o8] oL o ) Ry Coglio sl || VBE_gn [ =0/ YV s B=00 55k —IFY
2.5V va
YF (Y
Y8 (Y
Y (f

R5=10Kﬂ

-2.5V

‘th=—°fﬁv DS (2 59) Tl JSUO 3 090 plus” & J.‘?oTLfL.n > g IY’ b R=0 KQ a1 PR L -IFF

(coul ppCoy =08 MA/V" p, Coy =0, YmA VY A =0 .V, =0/fV
2.5V 2.5V

°o/¥ (A

o/f (Y

(W/L),=16 (W/L),=32 0% (¥
Is oA (f

R (W/L)s=12



YV axiio 253A AYYY 55) 3lgo 9ili = g9l gl

Sz98 JUSemw 0540 45 Wbl jaiz joiwm 3y By A =0 g9 gludl 4l 50 jaim Fl 5 gl Wbl (25 L -1FD

- 939 Vout| _ y
i
0.5KQ0 gmn 6:Q)
0.1KQ ‘MI' —© Vour Yo (Y
W IR WY
V; y \F (F

Sl oIS ol ys (60l yly I AL
HSael e 3120 SR S Iee R 5090 I v
in

} S5 JUSw 0 p0 @lho jud -\FF

Vv -
DD |Av |: ro‘.. ||r0‘|. ||ro\- Hgm\
= -\
Vbias.—l M, M, Vout gmy +1, |15, | o, || gM,
@
ool g
viIiT == =
Vin'_l 1MT gm‘r\_{_ro‘. || ro\- ||gm‘1 1'

Ay |=gmy(r, %, [lgm;) o

Ay = gmy (1o, I, 1%, [lgm™) o

(ol g (399 JToaml (Jlotd) glmisl ammli )0 WLl 5 b ygimun il 5 (oolnd (1091 sliden (5,8 b —VFY

Vaut

Coawl ).u_i.hb).t S g0 .,n|..h54.! oy il.nsjsm).ﬂ): Gnln.'f ‘51)_3 VA =1o V¥V 9 Vov =OIYQV

Voo Voo Y0 QO
¥ (¥
| | NS D (¥

" 8n Vo (F
Qy Qz
TmA

-Voo




YA dxio 253A AYYY &) blgﬂ 53[5.... ‘_;Jsuégiu

obed T, 31yl o Lo g ol 12 g 3098 JTows! (Jled 4 b 50 sy g 3l 35 ddS” s bl (B8 L —1FA

(%),

Sy dyns plaSia) o™ Gl il
&)

Vout

=17 EmRp K595 JUSKw 0509 )51 o ygiamn 3l

(ol Q) Hgim 315 By lod By 31 y9kiie) Fems!
o/ ()

V(Y

Y (¥

£ (f

ol IS Soud o pud liio 9 03 ) (i [y 325 sl y0 Soud £96 1T

Vbp
? K=gm ol b amlio - ol 5l )l paigai ()
R, v k=g ol b amlio - 5ty 5l ()l pigas (¥
—0
out
) = _

— i k=——l b awslio - b, 5l 6,00 pdigas (F

\ my

i \
fin [y . k= 5Lg b analie - 5L5 51 (6,1 paigas (F

Y I gm\"‘

g 15 T, 31 5B po g b2 e 309 JToul (Jlad) (s aunli )0 jgiumn 3157 (i Wbl (259 b -0
as col G plp iz Ly i wenl Co=Cg =C a5 > ¢l y sl cnl (=Y AB) ool adad wils 8

(ool @AY 3 B=FA R =4S s8) Sl Ce = FCp = FC
m

Vee
A\l Q!
Y (Y
Y (Y
oV (f




Y4 axiio 253A AYYY 55) 3lgo 9ili = g9l gl

YA alold jo 0,5 7yl ;0 JKL Bl —q g +q sladaii )b 90 .Cawl 09290 glal b sulpo Ll 0,5 -18)
Y

P 3 (S 4z (o 8 Hebay —(q )b 2 0,y (g9 030l ,10 518 0 1 35
e, A

o;og) \
o\ (Y

q +q
R - oY (Y
0;'{' (\c
s Ya Ya o

sale V(x,y,z):AnyY+Bxyz Gygod &0 Wlaize jo b &je8 SO 5l LU SO STl il -VOY
Sl o105 B g A Jladio widl E= YR =Y§ =2 L 1 (1,),)) olaise 5 K FPTLN ] IRN RVPRI 5 RO PRV
B=y ;A=\
B=\4 A=\
B=oi g A=YV (Y
B=\,A=0,0 (f

2 0= Colus ey o boolo S 31 JSb Gollao b g2 glagled b JluwSTgS bl (6315 axiuo 38 (s Lo —1OF

oui syl by 5 Wbl Voaxmio ol oo Juwiliy OS5 Gl Ladilgiw] jomo U alold 1 as wilouds
fewl plasS bl L Job y0 (1) axiuo 95 oy
o= [=yno LV
[=yno, L/V (v

—————————— N
\
____________ J Yno L
) . - YTCGI;L V¢
L In(—)
a

?éa—i’agod.:mhod.h!bﬂﬁh&mﬁ.wﬂ@’buoﬁ‘!oe)d.ﬁ.bjh_g‘,,.y:wun

R I YR
—r :—“CJ. 1’ ‘ dx ¢
¥ YrJR VR+x (
[ (R [R-
A R wm:t“‘l. "R % dx (¥
o +X

pGIJ‘R )

Joo = dx (¢
U =V Rex T
p.clJ“’R ’R+x
fo =2 dx (f
W Yn JR YR-Xx (




Y+ axbo 253A (AYYY &) QIBA 935.... 6)5té,iu

PO pb 98 gl b Fle 0,5 SO (595 p (Cuml (595 laito 50 gladT) pr 2> JBa Lok -0
Sl 105 U ol e ke 0,5 J518 38 (P) (Souadid )18 3 .Conol 00 23395 € (s
13: (Sr —‘)pf A O
YE,
= 8 _'\ r T A
P=( r — Py r(Y
Ye,
= (g, —\)Ps
P:( e ~ )Py r(y
Yre,
= I'Ps A
F‘=—p{T r(f
Ye,
oo b rle oole SO 51 Ll oo (sLad I o 45 Cowl 09290 Culed e (il90 (3D Ao 93 (JSb Bollae —1OF
gl b adhurnd sy ¥ iy BSEET 81 sbilioldh sl 31 ool g B 8°x Ry
1‘_._
Yd
fum!l plas” 131 glad yo oudlio msd b S & Hile GLad Cuomnd 10 ouibo yusd 4b JE
X d
t —=. ¢
' (- )
! “/ vd
e(x) |l &, (/ \ X
l Y —(\——) «
Y vd
\
— ¥
v
7
— (F
-

e (BOHAT o b 9 O, Colud co o b bl jaos slas jo (p=XYyZt 56 g oloj b o ;L JE 1OV

ol 1S b 1l 5L @39 ol 3l Jols VLE laiie .Cowl 39290 €,
\
——XyZ ()
G-.'.
\
—XyZ (Y
.5,

G,
——Xyz (¥

o

€&,

Xyzt (f



T axio 253A (OYYY &S) olgo gili = (5 y9L8aili

ML&OQ‘H‘*—}PU&J)O.JJ‘Q}I)Exymda‘&)Jbﬁ&%a&él{ﬁfoww&‘ —1&A

flawl 890 plas b pl g adls> y0 culdll emf o3Il .l 09290 yloj b yuiio ﬁ(x,y, t) = nyYt

" vt'a’ "
Y
’ ta’
= > X Y
va'
—
Y
af)
— (f
v

89y T S 6l p ﬁﬁd_; O ylee Hlado .l 392 g0 3131 gLad jo E=xi+y§f+zi e Sl lose
Tl oIS b ol o) glads g Slaizo luwo 35 50 b
o ()
¥t (Y
(1"
v

[
e lad soguzmo o a5 Cwnl p= Y|z|( \") x> JBe L SO S0 s ol o ol L ard SO
m

Z=Y2a axio jo 45 Yaxa sl b Ldatuw adls> 5l b cpl (55900 (S0 o8I 5L 0510 51,8 —a<z < +a

Hal)
a’ (v
va' v

va© (f

-164

—\$e



YY axan

253A

AYYY 05) Slgo gili— (gsLidgil




	1273_Page_01
	1273_Page_02
	1273_Page_03
	1273_Page_04
	1273_Page_05
	1273_Page_06
	1273_Page_07
	1273_Page_08
	1273_Page_09
	1273_Page_10
	1273_Page_11
	1273_Page_12
	1273_Page_13
	1273_Page_14
	1273_Page_15
	1273_Page_16
	1273_Page_17
	1273_Page_18
	1273_Page_19
	1273_Page_20
	1273_Page_21
	1273_Page_22
	1273_Page_23
	1273_Page_24
	1273_Page_25
	1273_Page_26
	1273_Page_27
	1273_Page_28
	1273_Page_29
	1273_Page_30
	1273_Page_31
	1273_Page_32

