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PART A: Vocabulary

1-  If you want to excel at what you love and take vour skills te the next level, you need

tomake a ..o.covvvnnvnnnnn. to both yourself and your craft.
1) commitment 2) passion 3) statement 4) venture
2-  [Itis usually difficult to ....covevrnvrnnrnnn clearly between fact and fiction in her books,
1) gloat 2) rely 3) raise 4} distinguish
3-  Some people seem to lack a moral ... ..ol , but those who have one are
capable of making the right choice when confronted with difficult decisions.
1) aspcet 2) compass 3) dilemma 4) sensation
4-  The factual error may be insignificant; but it is surprising in a book put out by a/an
.................... academic publisher.
1) complacent 2) incipient 3) prestigious 4) nolorious
5-  In a society conditioned for instant .................... , most people want quick results.
1) marrow 2) gratification 3) spontaneity 4} consternation
6-  One medically-qualified official was .................. that a product could be so

beneficial and vet not have its medical benefit matched by commensurate
commercial opportunity.

1) incredulous 2) quintcssential 3) appeascd 4) exhilarated
7-  Somce aspects of zoological gardens always ...ovovvvviinnnnnnn me, because animals are

put there expressly for the entertainment of the public.

1) deliberate 2) surmise 3) patronize 4) appall

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.

Online learning has been around for years, but it really took off during the
COVID-19 pandemic. Many schools and universities .................... (R) transition
lo online learning, and this trend is likely to continue in the [uture. There are many
benelits o online leamning, .................... (9) accessibilily and [lexibility. Students
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can learn at their own pace, and from anvwhere in the world. Online learning
.................. (10) allordable than traditional in-person learning, making education
more accessible lo a wider range ol siudents.

1) forced to 2) havce foreed

3) were forced to 4) forcing

1) including increased 2) they include increasing
3) and increase 4} they are increased

1) is also more 2) also to be more

3) which is also more 4y is also so

PART C: Reading Comprehension

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

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

PASSAGE 1.

Human dreams and imagination often give rise to new science and technology.
Nanotlechnology, a 2lsl-cenlury Irontier, was born out of such dreams.
Nanotcchnology 1s dcefined as the understanding and control of matter at
dimensions between 1 and 100 nm where unique phenomena cnable novel
applications. Although human exposure to nanoparticles has occurred throughout
human history, it dramatically increased during the industrial revolution. The study
of nanoparticles is not new. The concept of a **nanometer’” was first proposed by
Richard Zsigmondy. the 1925 Nobel Prize Laureate in chemistry. He coined the
lerm nanometer explicilly for characterizing particle size and he was the [irst lo
mcasurc the size of particles such as gold colloids using a microscope.

Modern nanotechnology was the brain child of Richard T'eynman, the 1965
Nobel Prize Laureate in physics. During the 1959 American Physical Society
meeting at Caltech, he presented a lecture titled, “There’s Plenty of Room at the
Bottom™, in which he introduced the concept of manipulating matter at the atomic
level. This novel idea demonstraled new ways of thinking and Feynman's
hypotheses have since been proven correcl. It is [or these reasons thal he is
considered the father of modern nanotechnology.

The phrase “give rise to” in paragraph 1 is closest in meaning to ........oocciiiianin .
1) follow 2) produce 3) elaborate on 4} think about
Which of the following techniques is used paragraph 1?

1) definition 2) statistics 3) comparison 4) classitication
According to paragraph 1, all of the following points are true about Richard
Zsigmondy EXCEPT that he ...cocvvvvvnnnvannn, ;

1) won a prize in chemistry

2) proposed the concept ol “nanomeler”

3) 1s considered to be the father of chemistry

4) measured the size of particles using a microscope
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According to the passage, which of the following statements is true?

1) Richard Feynman first came to be exposed to nanotechnology as a child.

2) Feynman’s lecture at the American Physical Society meeting in 1959 was
innovative.

3) The industrial revolution eniailed changes that made human exposure Lo
nanoparticles possible lor the [irst lime.

4) Being the father of nanotechnology, FFeynman never put forward ideas or theses
without first proving them in a scientific manner.

Which of the following words best describes the author’s tone in the passage?

1) Ironic 2) Indignant 3) Objective 4) Ambivalent

PASSAGE 2:

There is no doubt that nanotechnology has seen massive growth over the past few
decades. The percentage of publications containing the key phrases ‘synthesis of
nanomaterials’, ‘nanotechnology’ and ‘nanoscience’ are recorded in various
sources. Overall, these figures show that nanotechnology itself predates the use of
the term in the scientilic literature, as the ability to prepare commercial
nanostructurcd materials, such as zcolites. dates from 1956 and the interest in
preparing sols of nanoparticles dates as tar back as Taraday. The recent increasc in
interest in nanotechnology and nanomaterials and its tentative application in
consumer products has led to the realization that clear definitions are needed so
that communication across the broad range of disciplines involved may be
transparent and easily understood.

Furthermore, [or regulation to be conceived, delinilions are required so that
rcgulation may bc cnforced. Currently the usc of size as a definition of a
nanoparticle is common and follows the similar application of size in the definition
of the ultrafine particle in atmospheric science. The latter have been of interest for
a number of years, mainly in relation to inhalation exposure in humans and air
pollution. However, many of these nanomaterials were not purposely produced but
[ormed as a by-product of another process. In addition, those which had been
purposely prepared were notl prepared in a lorm that had been oplimized lor
dispersion in liquid media. The concern with current developments in
nanotcchnology is that new particles will be more active, more diverse and may be
released into the environment by a wider range of mechanisms than ultrafine
particles.

The word “transparent” in paragraph 1 is closcest in meaning t0 ......ocvvvenvevannns .

1) clear 2) strong 3) consistenl 4y scienlilic

Why does the author mention Faraday in paragraph 1?

1) To qualify the statement made earlier in the paragraph

2) To support, by exemplilication, a point made earlier in the paragraph

3) To draw aitention to a [igure indispensible to the [ield ol nanotechnology

4y To cstablish a point of contrast against which modern nanotechnology is better
understood

The word “the latter” in paragraph 2 refers to ..........ccocoviinnn. g

1) atmospheric scienee 2) application

3) nanoparticle 43 ultratine particle
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According to paragraph 2, all of the following is related to the concerns with the
current developments in nanotechnology EXCEPT that the new particles

aaaaaaaaaaaaaaaaaaaaaa

2) will be more diverse

3) will be more difficult to identify

4) may be released into the environment, comparatively, by a wider range of
mechanisims

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

1) Nanomaterials may be produced purposefully or as a by-product of another process.

2) 'The current definition of nanoparticles based on size is unique, not seen elsewhere.

3) Despite the signilicant growth ol nanotechnology, it is now in a state ol
disorientation, and no longer a viable field.

4) Nanotechnology first was introduced in scientific publications and then found
ils way oul into popular literature as well.

PASSAGE 3:

Nanotechnology is the ability to work at the atomic, molecular and supramolecular
levels (on a scale of 1-100 nm) in order to understand, crcate and usc material
structures, devices and systems with fundamentally new properties and functions
resulting from their small structure. All biological and man-made systems have the
first level of organization at the nanoscale (such as a nanocrystals, nanotubes or
nanobiomotors) where their fundamental properties and functions are defined. [1]
The goal of nanotechnology might be described as the ability to assemble
molceules into  objects, hicrarchically along sceveral length scales, and to
disassemble objects into molecules. [2]

Rearranging matter at the nanoscale using “weak’ molecular interactions. such
as van der Waal [orces, hydrogen bonds, electrostatic dipoles, [luidics and various
surface forces, requires low-energy consumption and allows for reversible or other
subsequent changes. Such changes of usually “soft” nanostructures in a limited
lemperature range are essentlial [or bioprocesses o lake place. Biosyslems are
governed by nanoscale processes that have been optimized over millions of years;
examples of biostrategies have been surveyed. [3] Smalley classified
nanotechnology inlo two calegories: “wel’ nanotechnology (including living
biosystems) and ‘dry’ nanotechnology. Research on dry nanostructures is now
seeking systematic approaches to engineer man-made objects at the nanoscale and
lo inlegrate nanoscale siructures into large-scale siruclures, as nature does. |4]

According to paragraph 1, which of the following statements is true?

1) The lirst level of organization in biological sysiems is unlike that of man-made
systems.

2) Nanotechnology deals with objects of different size, ranging from 1-100 mm and
bevond.

3) The objective of the nanotechnology includes assembling molecules into
objects as well as disassembling objects into molecules.

4) The aim ol nanotechnology is to change the natural essence ol individual
molccules in order to bencetit mankind with as little damage to the environment
as possible.
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The passage mentions all of the following terms EXCEPT ......ovvvnnennana i

1) [uidics 2) biostrategies 3) nanocryslals 4) nanolibers

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

1) Bioprocesses are distinguished by the [acl that they can take place in a wide
range of temperature.

2) Nanoscale processes. governing biosystems. have been optimized over millions
of years.

3) Rearranging maiter at the nanoscale using “weak’ molecular inleractions has
great benefits except the reversibility of changes.

4) Nanotubes and nanobiomotors are examples of dry and wet nanotechnologies
respectively, entailing “hard™ molecular interactions.

The passage provides sufficicnt information to answer which of the following

questions?

[. What is the name of a scientist now engaged in engineering man-made objects at

the nanoscale to produce large-scale structures?

I1I. What was the reason behind the rise of nanotechnology as a seientific field?

III. Where are the basic properties and functions of biological and man-made systems

defined?

1) Only T 2) Only 11 3) Only III 4y T and III

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

inserted in the passage?

This is what nature already does in living systems and in the environment.

D] 2) 2] 3) 31 4) [4]

F cosx cosYX cosdx

?—;( ‘Y + Y‘T + °T )+---)gl).3f(x)=|x|‘—1t5x<1t ggmeu’%)ﬁéﬂ)ﬂ -Ys

()"

Q\;ﬂ-ﬁ\l‘ lﬂ‘h\s . 7‘“ )L&.io OlﬁJ’T (.LLA:JL!
P (Yn+1)

()

— (¥

T
= f
V¥

(! X iz g3 0lazds jlade Jddis ;b ) Sl plos ccot(X)u, +u=y il pasd alolec Llg> YV

u(x,y)=fxe Y  —cotx+y ¢
u(x,y)=fxe Y™ fcotx+y (¢
u(x,y)=f(x)e"™* —cotx+y

u(x,y)=f(x)e"™* tcotx+y (¥



W st 256 A ((39L) = \YYY 05) olge i — 5,913 g3

el 185 ¥ 9X s ala) oS Sl (g9 (Y + MUy + TXU Gy + Uy —X—Y =0 Juudlisd dolro 51 -YA
X' <y+y 0
XY <Y HY (Y
%7 e y (¥
X' < Y-y (F
(el b cner  slgeds 13 Bdieo il @ = ¢ (1) ) Founl Z = XQ (X¥) Slg il o3 Cliidn b dolza olos T4
YZy —XZy =Z ()
XZy —YZy =Z (¥
XZy +YZy =2Z (¥

YZyx +XZ, =2 (¢

lx oX X<
0 Y
fawl olos” Af(m) }1..\..?‘.0.]‘ f(w)cos (wx)dw = % = S s Y
o X =9
Y i
"
an
Y o
-
3 f
Y

_‘ £ - E -4
IZ(Y . )Yn ; ran plas P (0,0) alali yo ) aliso Olaar d)99 g -1
n-—

s
Viu=o ,|x|<; , ¥ > —)

T T
‘ll(X,—\)=? ’ |X|S?

n ¥
u(—;,y)=u(;,y)=o s Y2

N

=5 & -t
T (F y

Tl olas WY, ¥) Jado sl (fgyk0 () by culap aliue Y'Y
Uy, (X, t)=V+u(xt); o<x<m,t>o YO
uy(e,t) =u(mw,t)=0; t2o Yy
u(x,0)=1 o<xX<m T

£ (f



A dobo

256 A

({3950) = AYVY 05) lge 9ilim (59l 5

EZ=XHIY 22 b 2l ol 5,90 pluS Canl  Ldond dakidio dimio 30 2ls D 5390 o W=1(2) &b

]

dw _ ow

dz  éx

dw _ . oW

= o

dw ow . ow
=—+i

dz 0Jx oy

dw dw . ow

dz &x oy

¥ | il 33

(¥

. 1 ;
V(e,e)=0 Sl adbu(x,y)= ;(\+cosh(¥x)cos(\’y)) &b head a3 30 VX, ¥) 0 B8

X %
Tl plas bl o0 & Socluwoly Cue 50 T+'T='1 w30 C ol )oc\S@

¥ Y

tead plas () ————
|?f|=T zr(zY+1)

§ Tn‘..\f 2

Cnd #105 V() ,%) e ol

—sinhy O
Yo,
——sinhy (v
Y
sinhy (¢

Y.
—sinh Yy (f
Y

eZ

dz laze
—¥rl ¢
-l (¥
T
YT (F

vz’

= dz ;luie
vtz

o )
YT (Y
A

STl (F

Y7 v+ sinB®

—————d0 ,lude
Y¥+cosd 4

Jrm o

T (Y

(v

= %‘;]

(f

Wy

e

1y

-Yo

v

-Yv



q asbue 256 A ({39L) = AYYY ) olge gili = 5,9l g5

¥
w X -1
Foawl plas’ . 5 ” dx lodo Jalizeo JI;:.H sl2o 5 Jlestal b -YA
° X +46X +¥
T 0
\Y
T
;;
T
¥
n
== {F
Y

y
Twl Cawyd W =24+ — Gl (gl 0 50 plas -T4
z

..J)Lf_:‘_sao);1au5_:65))41J|Z|:az‘\o).:b('\

3, o Dlatses Slombo Jlgd dmming 10 pdond o g5, 2y [Z[FA 2 opla (Y
QJK‘JLSaX)B:m)J‘;J}JaL\Ja}dJJaBJJ“S‘BJJJU|Z|:‘Ia).iLJ(TJ
.o)lijsn}’)w)ofngbh}M@t_gs)ﬁb|Z|:\oﬂb(’f

5. ‘ . AR ) ‘
sl oo Y <[ 2] <= Ko Bob 4l 950 H(Z) = ———— &b phod g 50 — e T
A Z' +dz+¥F zZ
—YYAY
A
—YY$4
A
Yy#9
— Y
A
YYAY

AN

Q

(¥

(f

.'L;J)r!)l‘.r‘;a._a.afv

CaS o ared § (lgi o0 AR il Coli ((29) (b o ol 45 5000 30 0,10 by dgf g5 Jbuw  -FY
Coged yidun Iy (Ghglaio) o jo O jgu0ay

gl Jsbo ial3! (F alg) Jsbo mals (¥ gl s yial5él (Y als) b sals (3
Tl pyor JU KigSar Bym0 005 8,90 plis -FY
Sh ¢ Sc Pr ¢« Nu ¢

Sl pol [l ide 0dS oo Loy (ol 08 (loj jop0 4y 3298 098 (50,5 50 3w —FY
Sgdign s by gloaly Gob 5 LS izl O
Sgin o las oo giinis ool 51 e, il (¥
SRS o 7y 558 g g sles ST alS (Y
Dyl gn e oS g (Salae Gl e S lal (F



Yo dxiao 256 A ((39L) = \YYY 05) olge i — 5,913 g3

dgl ol mlaw slod 0gul co solitiw] LT 5l Jlasil gl om Job 5 Yoom ,had 45 glalgd 3
Gl sS F 5 el yilys Wl g 1e8 s 51y JLEST s i a5 8500 51,8 10 °C (glgas 30 alyd 5 Y0 °C
(ailogo el h g Lolod) fuigads uai algl Job g yla8 51 oy o0 GiblS o )3 iz  lg! o 31 (AN
Yo (v WO O

Bo (f YO (v

Y i a3 U g 508 c52 3 0/ g0 s b (i 9 S (slooui e goime @le STyss Sy
(P90 ot sl 335 32 510)T (J96 g (110 oilondl Jpazo 0410 513 ST el 0] b C
Tl yodizr ¢ plalio Jgeammo 4y suilogdly Jgparo sludeo

o ¥ (Y o, ¥ (1

o/ (¢ AN\

(il g0 ot (gt el pd ppluw) F032 wplaa 5053590 (5 oligS £ LA 1L S0 s sulali (g s 900 plaS 5
Al pals iS5 L O

il Geals 18 e 51 ST95 egls (Y

Al 2alf s clbsssila by abali cilis (F

s mals suilesdl o ais oY gase cale il (F

Jio (o g a4zl umigliio glaled b (g3 amie Sy i alall 90 o LS (ol gy 4 e JUSH 50
f0 g g0

L JoSdge 3,55 (¥ g 53 28 2 O

(F3ga DLalad)l g Lo JoSlga 353 o (F (I 5Sga Dlalad )l (F

(CyHN) (s py gylido ctiged (pl & JF1cin! casia TOC 3 COD ghyls (ML dignd SO
291 wblad & yaus dzr as aiged TOC 5 COD Ol pued 540 aslis!

il go s go,m (¥ il oo il g0 50 O

s o 2als COD 5 ul;3 TOC (f e e oli COD 5 uily o 33 TOC (¥

@ yguody 31 )F il a0 V0 glod b (gni Jluw 1,5 il az j0 Fo 0 7g il ¢l Blo amio 43,
o sily Wily VB0 ambo oy vty il (pE9; g Ambe (Ul 5 10500 Gl el

mY°C] el Oyl L
AN £ 0

Vo (8 Y

B 4 ol cp) iy 2o ls S el  padie TOC(Total Organic Carbon) offs «ol aigei S
] o JSino oy oS b T I TOC

hord SlS (F b 5SS (T er il (7 s el O

Sl juder doeao olacdl 4o (

flml G 30 Sh 299 2 g NU sl oguas 30 2540 olas
Aty Sy 90y <9050 ()

] gg 08 Sa 3 T8 (Ll dae (Y

] kol e 51 a8 g 4 das (Y

Bl Ky jais; sds Ay Wyl B Ll sae (F

¥

~¥0

-TY

~FA

sl

-M



Wia 256 A ((39L) = \YYY 05) olge i — 5,913 g3

Fai s ool 1y Rimaly o it M 9 T )0 sl o a5 b 51 asLis 90 plas

TDS ¢ NTU (¥ TDS  COD ¢

BOD 4 NTU ¢t COD ; BOD (v

Bl a9 80§ glalsjocSs sis puscd Sy 53 NAOH 50y Y0 Jalns 0,535 10 0ablys o

! yuder oudslinlé NaOH 5 > o9

¥y YO

¥ (F & (¥

S o i calaly (0l g 0 dusslons ) bl 1S o0 y9ae 85 S (g9 3 o (B il sue
L4

(Nu=Y+08 Re' Pr¥ 50,5 <Pr<Foo) fml castio s plaf g cabuli plas

sl i o glia I¥ el orose OO
w5 Lawgin (F s 2= orge (7
_ oT
§ el s 30— =1 bl pgad o dyge plas
X [x=o

FCOUR 9] PPN FURNPL POV IR I JPONPRICONG DS JUNR B30 L o ¢

ol iyl 2 ol 0lgr0 a5 il 1 B yae g el adgl b G (Y

Sl Bl il sl S Cl ol 8 5 BT LS Y

ol Syl gols ofars a5 Sl 1 Brme g ol (5550 Lo S5 (F

Sl o T Jolomo glod (P 00 o 00 gale C i (R aulo 0 00iiS 504 s | J5g0 £l o5 0

Sl o185 asle Joloro 38 A mansr S5 o pd wiicdils K o 3090

KRAT KR p
frug fnT
K KT
Dpp =——B ¢ Dyp=—o—
Y'TERAT Y'TERAHB

JUl o po a5 S mey0 3510 518 Ty Ty ol lalos i oI5 daivas werSodatid K Caoww 30
Yl azlad ] 35 S 1aiSl olod @ jai 8 pro o S luS il oo 51 das ol askaB ol Sulasy olo \F
T . «ead» (A

<l
«o» (Y
«x» (V¥

«» (¥

el aigns 30 I osia¥T jgude 08 1ro DL g il 30 7 shan gla s lis 31 asld g0 plas
COD ,BOD ¥ TDS ; COD ¢
TDS s NTU ¢¢ BOD , NTU ¢

-bY

-oy

-of

-bb

~bF

-&y

—-bA



¥ msks 256 A ({5902 — AYYY 05) dlge gili 5,5l g5b

Tl 0550 olas 31 ol wuli (9) 5l e wah g ReX» Yooo oy aalyd jo w¥lew jLis cdl -04

11 58 o (S Y 5 s ol e 0

i gy e F Sl et
P! pident o5 lanso SLAS g Loo 5o Jluw ploS gl Jid g oo =5

Sgu (v ~—’1 !

vk g, (F loa (¥
e G

ey b o] 4 Cnd 45 B0 00 31 e (ol T o410 pio B kS ok b g0 KD 4 st —F)
Tl yo sz S o0 LS 5o o 2l S Slusiel 30 g5 Cuep 074 Jlas
Vo, § (Y A Q)
Ve (F VYA (Y

&5 bl Ly yg iSIIRe Yo B 6,3 (nf (98w (65 1 )51 .08 (o0 LIy 590 Ly 0/ A Lk s b glo s —FY
Sl g9 iR Wiz (3] (i
AY (v Ye (3
WO (f WO (r

F-Y R PRI EPYRCROWERCH PR JENY RV SURIEI JPPRLR JERIK ST SRTIVIRP TR KT PR SRR ISR 4 o
Tl yoder (pgd 030 Ay S Jal 038 S jow 831 (s 58 Za oo o€ ) il 0/F € 5
a NOC (¥ cFhe (0
oA (f o AC (¥

fial ol co35 (o1l (59 235 9o Job ol K (pioir (555 gylo By (398 (5511 (Gmani 0)3 Sy —FF
(il jai s o € 9 S ali ch)

he he
. = (¥ — (1
JE(OK+T) YK+Ti,
he he
. (f e ¥
JK(K+YE,) K+vE,

ol 50 09yl e Vg (95801 5T E ol Sl £l R 51595000 @il (gl e (o0l oo 0 -PB
F el T b canrlicio « 2 ) sl 51 050 of (il o

R D
ER ¢ E t
E

ity (g5 il ol =Y/ PV S o5l (gls iy g s ol 50 asisaily glacdle 51 (S5 30 (g9 5t -FF
Yl g9 SN sz o]
Y/E (Y W
Poh (¥ ANy



W aais 256 A ({5902 — AYYY 05) dlge gili 5,5l g5b

gm0 chdar (551 b P9 5393 8 WU o (o318 g 4 yiegil o0 Zge Job b Jgied
o h=Fx10710 eVis Ly i 1) CXdly Cull) Sea! 3 b 2z b sl aded ol .S 0 25 3Lb il

(g s S8
1 YOXVO'T (Y yYaxye ()
Yoxye (f voxye o

w
58 el lojne 5109 g0 00wl ¥ s (55515101 95 B M Lo s oloww > S zelans
cm

Sl all el sy s I8 i ndlpmdl

Bxyo ™ (v rxyo Tt ()

vaxyo Tt (s Ixye N (¥

(i (655 551098 00 ol B pxlaws & tdgyg SN £ (6551 b (o le i sh S0yl sd fule)l yo
faol ey Wz g8 Jomiliy bl Sdgyg s Y 1l b g ;38015 95 Al

7 Yo ()

¥ (¥ ¥

(ol plas a3 o asly sl oo Job saadd (Ogils (FaS1y 5o

vh h

— —
mc Yymg

Jrh f L
Ymec mc

o liun s d o0 il yingili Y00 &y yogili Boe i1y (uli 556 e Job w0 yiSIlgisd ialosl 5o
Fal gy sl aigy Loy 38 41 ali 0gd oo w2 e g iU Al (lider (65531 45 S’ o0

5 /BY (Y o FF ()

VY (f oA (Y

A5 (o0 ek mmid 42 b o] R0l (551 5lde oy S ialgl o cual & slas ez G (slod ST
\ \

I ¢ ¢
\

) (f - @
\$

Dbl o ;3 B fygig . (al 435D o3l 50 Coalad pue STl gy NS SO Jeis g (Slder 5551
Ol o iz Lt 5 oy 41K 50 Comlidpos o oS

Yo

ANEX YT (¥ ANExYeTT (8

£08xVeT T (F Fasxyo (¥

el Cdgales v (g 5l (3l Gl (ol 2 Sy (oS < yiogili 0)Y Zgo Jab L X oy vy gl
(he=1YfoeV.nm) fuil

ANY (Y FXO

VEAY (F W

-5Y

—FA

-54

-¥i

-y

V¥



1% isia 256 A ({5902 — AYYY 05) dlge gili 5,5l g5b

Sl Popm b ply (ol slod SO 50 chndion (iull Gl g1y 38 Agnd S 3 il oo Jobo
Tod anlgs yhog 5o iz oo sl 9o Jobo ogm 12l 2 90 diged (! (gloo

Fo (Y o (3

Vo (f Ye (v

d b g JBU S S go syl plegili FBO e Job b jo b 5o colKidulejl 10 598 dedr Sy
880 zgo Job b) juww [ o] j3i b oS C o 598 dadir (9l &1 Gl (4ill 2 0 o ) (58 o

i (gl
axyo (v axys’ @
Ao’ (f Ayt (¥

Tl Gy P £ Sl S (S 58 5L ogas 50 5590 plas
Lol e S xS G gl O

ol o (5o 58k sl (F

sl ‘5._._3. *L;i!.)-'i-ﬂ' Il j] (¥

Sebga Ik Les a8 L Ll vl b a0 00slS ao (glas o (F

) i
Tl plas” ¢ s e 12 ) u.-::l.;‘g ol ol ail 1Yo i 1t Oy il (59 0 duui

viny (v o ()
sy (f By
30 Caalad pAE S Ao el 5T (592990 oo Job b plp A ez 4 (sloyd e 30 kil pus

v
¢ ] Tﬂ‘..\f N S
Y

— (Y —
f 7

3 y
— (¥ — (¥
VYT ATC

el 33 S a2 0033 ol zao @b el wgamo =YX Y aliold ;0 X jemo 95 w2 sloyd

o X<
Y(x)=1A -I<x<Y
e x>Y

Tl Jgud BB A glp o) polis j Syplas

O

(¥

“ | - $“'

Y&

-y5

-VY

-YA

-vq

—Ae



A ais 256 A ((39L) = \YYY 05) olge i — 5,913 g3

(Il dg0 0 5 K fd ol

3 93 s g bgloes Uil iaigd bolse SilLol Uyl 5 30 0uedlS Jgo 10 5 a8 oo G olf a0 —A)
338, 80 Cd Oldw sle Jahxo 50 5 35 2o Gapm 25 alaily 3 alB (g 4 guiST i po» Cogr Gl

J ) . g TG
R=A €S (o0 G952 90 5 ol5 o8
mol. K fo B
o —Aoo (
ln'}(sn = +‘!J.H5A Yo (Y
¥ (v
Yo (f
WS o0 (e me 5 adasly 3 WYy C sk o A i Gébélalji il AaB gligs Jalme 0 —AY
6’2:—?000}{5( cal )
mole
- cal
Fa] 3350 plus B o0ilaeys Yo golo 5LIT 50 ( y ) Jobmo oGl pudd
mole
G¥ =RTa X, X
AH AHM =—f%c0 ()

ATM = a5 (v
AHM = —yope v
AHM = yaoo (5

el 30 B g A Jon puf .ol ol 50 (500 UB g A <32 g0 59l Jlomsl Jsloo T glod jo —AY
B g A by s 1wl Xp g X)g cod gas Joono sl 50 B g A Jgo s 9 Xp g Xp a5
sl G y3 5590 plaf il P g P oo oy (3g8 (sloo o (il
Py XA Xp =Pg XX, « Py XX\ =P XX O
Py XX =Pg XX, (f Py XpX/y =Pg X, X3

0aslBl Jolmo g 398 Jo B Jgo auw 50 03l cnl 51 Jgo S ST.casl YR plpy (@l A Joo Sy 9561 -AF
Coad o135 Jalomo pf 55 A o9y (S slonsl
YR+In¥ (v YRIny 0
YR (\+1Inv) (¢ YR (i +1In¥) (v

iz o g ol 5LAS 0 Sslissge s Jolei jo NayO(s)—Na(g) - Oy (g)—Na(l) piwcs A
“a,le Jols Jlo yo 3B s p3518s 9 gol3l am o
Yo\ (Y ‘ ¥ 5 e (O
Yo (f ¥y s (¥

r

A A
LSL"; nJ.C:.:Lg InP= ?+C' 9 nP =¥+C d-\-nJJJdJ oake ;S.v u‘d-o g d-nl# )L‘fq ‘s)m FLRAEYS ;‘ —AF
Yol S 330 ra!..xf dJUa.o solo s.,;séol{j
R(A+A)) (v R(A'=A) o
RA RA’

— (¥ —
A A



1% rks 256 A ({5902 — AYYY 05) dlge gili 5,5l g5b

Ao b Jol ;o T slos ;o Hy [HyO (555 bylio Sy b AMO) 1 st g M 308 51 biglio —AY
sl oS M 38 gl 31 (5 fsler (gl 03Y oy cadcints
240 (538 bglae J5 A3 ke 4 Kk (O
iy ol By S jlad Jlade 51 i Wb (g i lad e (7
318 ST IS5 ST 8 1 i b 5 gl 5 ol 5enST L23 (F
oily 518 gl dennST (IS5 (5ennST HLES Sl 208 0k o558 Daglina )3 (Jolad (5nST L3 (F
o am! JTous!f (slo Jalono widle ol oo e j0 Yo g9l Cd—Zn 5T L3, AYTK slos ;0 —AA

il 003 2590 ol @y SLIT el Lo 518 55 g9, 3b Jgo yuu

(P;,n =Yomm Hg 5 szd = q,ommHg) OI,."I 0
o (Y
Bl 195l Sie WS g0 Garm 25 Al 3T Jekxe LS SUT @551 A — B (alig0 i gl -AY
% ¥ao $aul oo Comwddy aluly olaS” 31 ¢ Jaloe
G =—fboo X Xp| V-
T
’ Yoo
S"S:—\mcoxAXB[ ](Y §¥ =@
TT
Xs Yoo g Yoo
S :_W‘DOCXAXB[“_ = )(\“ S :WQOOXAXB[TY] ¥

Wl 035 0010 ;ﬁjg;wd‘l!?]éﬁw‘raoc = (Y G)P)oﬁs(hgé‘ﬁ)?)ug;)jﬁbﬂ‘bjrbb(!)a _*‘
el il 3598 654X, =00 S 33 S Tyt s Iy S5 il ol e e

X, o o/ ¥ 0,8 oY i

\_/\(litmol_‘) offA oY o) o,08A o 0ff
\_/T(litmol) ojeh o oAY  ep)ed o /W

lit lit
+o; oY —— (¥ —o, ot —— (1
mol mol
lit lit
T ¥ —o )V — (¥
" mol mol

Sl 5082 o olS Az 30 Joo 1 95 w32 023 B At J9o0 50 bomo 0T ki )

H,O(—10" C,L) 5> H, 0 (- C,S) , C(l}) ol

mol.” K Y4 (0

C(-If)='r‘07‘] L0 =4Fe0 Y|
mole. °K mole e
TRALI YO (f



W ki 256 A ((39L) = \YYY 05) olge i — 5,913 g3

(%) 3 et Sl oS 51 edipe Jid (Ming) by 5o WA K (slos o (Mg ) WT 58 -4Y

35 Ol 3 tn i (19 75T Sy dlone b2l il o b 535 318 55 (ol G byl 5 FFO
sl iy Mg = Mg vl (pgas )3 8550 elsS Aoo K glos

Ll (G395 as805 (Y el Jales (3
ol plolaz® o (F ] G350y 2 (Y
NS T POeey LY PR PRVPVL SUINESVI PX) Iy JECIPRCH IRELY Y
ST =4Y, Y+ Yy yYIn(T
L} L { ( )’(mol.K)
(.‘t:-uw‘ )..Ui.‘?; t(. ) M_ ).? u..qU' )L:u.é )J jlf Q-"! lS’)‘P t;ﬁ.:‘\.é)b
mol. K
XY 'Y O
YA (F O

o Slommil cdagl i sl 55 8,18 1,8 393 anals Sloseil alaii po)amyd YO glod 33 wlive o (glide —AF

Cal oo waio omo | Gy & 09l g ST 550 0 byl

T =W88 K Lp=Vooo

mol JANY

= Cal Cal apo¥ (Y
Ch=d+10T—— Cl=vp— P
mol.K mol. K crod (¥

o oA (\c

Tioo (Jeaud (nl 53 odplandl JI5 ST .ol o il 90 cJumngy p gl Jaodd S0 50 (ol 51 pane -0
sl 03gr V0 0K 31 (glod g1 les joiay (y99lS a2 )3 1 (515 cammn 2 515 29 0T yad by (g U
Y (Y 70
Yo (f A

Tl L 53 0,308 cadns a5, oo 50 3 30 phaS -5
el Sho Lo g 2T WSTILLST o 10 O
sl b jlade w2l sled jo i (U (Y
sl gl lade el glad ) e Sl (g5 (Y
el 8 Tg ] a5 i «SILLST e (3 1S Jlda (F

oY il fusiie S5 4 9 oo i yo o e 1A (Kb g Al gsluse glope 4 ol g0 Y
ol 51 S glos 5100 S B laciba (nl j3 0 /B AtM jLAS g (1 olS dorjd Y00 glos yo Lols 56 Jgo
59 38 (s Jgo sl wailey U (palS a0 Yoo glod Glod 33 5,505 g by (fulidl (palS a0 Foo &
Tl dalys e @b F 51,8 (1 olS 4z 0 Foo glod 0 a5 gle
o ¥ (Y D ()
0¥ (f o f (b



YA dsiia 256 A ((39L) = \YYY 05) olge i — 5,913 g3

a

\’T

a0 oo LLd Ty sudiplanil 415 135 8590 plaS o9l il 93 51 e 51 Jgo SO oo

iy lospes Jei SO (b S ((P+—)(v—b) = RT) 55 o (5950 g0l adolro jl 535 -4

\N:RTIH( a_ )-I—'ﬁ 41 w=RTlIn (\;_b)_i €\
v—Db v
yww—b, va v a
w =RTIn( )+— (f w=RTIn(\+ J——
v—b &  v=b" ¥

9 502> blucil s o F1.AA =—SAT =PV :iivgs (a5 g0  sloluil H L atans i 3 g1y —394

Onsl om0 bt 1S cpnoly P O o s T poiannns (0] (510 o515 e 3

oS o oS o
(aV)T ; ( (aV)T ; (
&S &S B
— )y =ap ¢ i
FA T

g S S 1) 313 G5 (erleoands STy s
A(g)+B(g)=C(g)+ D(g)
cJoled ()8 3 ey S g o0 (SS9 3515 (laliine 1o B Jgo /0 g A Jgo 9,8 B00oK sled 5o
CaBS o0 oyl 1 8Tl a0 30 faSTs AG (5 Iulay 1 S plad cadls 0/ F alddons 30 A | Joo e
Cal
mole. k

R=Y

doolnyy 4t —Boolnyd @
Vooalnyg (¥ —Yaoclnyo (v

03l 4 €afgn il g (K 38 2le5P g sd (b Sl ey g0 €Olao gilim (g)gbBgilDr ailsy ool Ldllogls 1 ety
Ve B AYY gl Jl5mw o e sy JESH coWlos SilSo o o JURH  slrosisond Y1 B VA glodomius 13 1Y 6141 ol Jl5s

Lis YL Y? sloasae ;017 B gl laar o o € pwiigo  puadboliniog 33501 5 (¥ 9 1) Sadg iSUD o Y2 U VY gloaseis jo
0 geanly (f 4y g 03905 B 900 S

Wlpe Sl 5 5 58 oty

dzgi b m._¢31)9| eS| ‘stLa.m.& J,.n)s L) I S f L KN UL“"’ RS L S U Y QEUOWL g | ‘EIL‘S...uJ)S asSes Y4
¥ i S g0 ,n!..k.f .‘EIL:M)SAS.,..» &

@U Uo @
OO Uo,
U0 ¢
UOy f




14 axis 256 A ((39L) = \YYY 05) olge i — 5,913 g3

vz a3 Sowly 31 i yas HCP 3 FCC BCC Jtina ,8 saaSid 30 il o 5eSad ) u alold
C ! < g ,oL.\f ﬁ!ﬁ

a ayy aVr ‘aYY -

d Y‘s—t—(Y
Y

v Y
i a\/; avy
oy a s
T Y "
890 1S 1 iy 455 30 i1 Sy S Lo
oole b &y oad Jlos! gy Slogys (7 1l Jobas Jomo 3LB1 & Lol sy i ()

3,lge dan (¥ oole )3 4y sad Jlog! Sgym g 9,0 glag s (¥

Sy sloasly o iy Co 3 ke 50 9 YN Gysods (0 55k 0 pie gladsls (sl Lo sk y0
Clcmaz ol ol Cde oiiud ablise g plisol & yguoa

ol 208 A5 lsee qaliite 3 (o Sl GRS gl asile 50 O

el iy 4GS 5 05 S oy (i S aglaeY g e 4o (¥

ol 0z Jaly Db il g 08 90,8 oo liis S g glarY Sl o (VF

sl ool Jafly Lilombs wrddl g 05 (00 A oliiy wSe gy wglaY Cuile o (F

! S 33l ¢ fnd 5SS L (o geas )8 3590 plaS

el 8l b ¢ g ) by a8 O

NEIPL CINE ST | ESRITESDURI SIS w2 JORL LN |-V 4

Sls i i e Seodionm S A B b B B o T S K M
sl s o (Sogns g 5laie (57 09b g0 Dgaie die; 31 Gletea Su b Ty LSl o (F

fannl 8390 aIAS ez g oy e ity AGT g™ waiiba Jab b xS bealy pSab Jjdilgr 5 551
AF A Y W

AGY,  AGy YWAGY YAGy

A —yemy vy

TYAGY,  AGy YAGY AGy

Sl oIS (TME) 00 yo¥ 35 slo (g3 7 oy slowl oot Jole

laasloj o (Joz 50 silipom LS LS O

o 35 le gladag Bl o dlwgn Cuiew LSS (Y

Caiisle sloais Jolas ;5 alugy Cotian LSS (¥

loailo; yo 5o Ll Lo 5 L g 0Yg8 40 Sg2ge gla Bl aend (F

sl yogili sizy LAAYOC (glod 1o Cilie 3l (Rod Gl 50 (e (59 ailgr (S pmes £ Lads o 3l

J J
(TR" =10 AY°C , AHp =Y, ¥5x10" 7o V=N
m m

i Y O
V6 (F _—

-1y

Y

_10‘;

-

_‘OP

-1



Yo dobio 256 A ((39L) = \YYY 05) olge i — 5,913 g3

Flaw! o 53U 0 50 plas

el SSGg gy T Y e S ST (e O

ol S LT 5 e oSG ole SLIT (s (Y

ool ST gy S 5 eS o SSTage SLIT (e (F

sl 0058 g Jolad SCuSG gy LI 51 o coniid s g e SST gy SLIT e (F

Cadloads oold HLis  w yods ralliw] 050 plas 4o

L =L+, Sasse (¥ Sy —> Sy + Sy wsiSi g ()
Sy 8y —> Sy 35 II-I-S\—)SY SSS S
S, + Sy —> Sy SeSigp (F [ > +35 SoSign (¥
L+l —>8 K L+l =8 sy S

o Dladle B 09l il sdor by el Cat pun cily 0,8 L il (G318 Comwbinsr g5 45 T ygu0 58
Fogd w9 H8 M

V(Y 20 ()

¥ (F Y

Slario i) byl palsds 5 sl Gy =Yoo MPa 5 Kyc =VoMPam i glosle
Flamw! oo o w3 Coldus Plas (el alils

Yo (¥ Vo (3
20 (¢ Bo (v

JEWLES Wz FYGPa b Jado b caSe Jlow ;50T S0 50 moa 35le b (5 (5,900 515
el (GPa)

Yo (v AVERY

B (f Vo (¥

3 “ i 5 li p (stacking fault) pue (el 551 Gl 15U o 10 cud jiag 890 oS
] Gy o340 €

S oo et g lazio Slo b e IO

oo rge Spdl gl LSl oo a8 (Y

S (o8 ek lazho 4 (290 - wbge IAN(Y

IS (00 ekl (glanbio @ (2ge by oo lalS (F

c E
Cl] 33 1 g0 ) dmbe 9 — WU G adaly 50 0350 elus ep l3l8 5o
a
. -
Byl By —as DEp o S5l ielapiona ()
a
i C e
Esl )..........: oseld dombo 39 ulu).l-! s J.VLQ.‘; u.L...lLi i ‘1;9\“\” )5] 41
a
ik
Wl i 038 Aombo (o i) 4 Jaled adlll — <YAYY ST (Y
b q

C.
da

—y.q

. 1 P8

-1

-1y

-1y

-1¥

A



¥4 asiis 256 A ((39L) = \YYY 05) olge i — 5,913 g3

S 2 3l8a0» g il o>l O po» Tausgy K0 i (sl o3V (g i iles (ol Lo gaa 13 0550 S 1Y

il o 30 € Silin
oalS _ el (Y PO N L
et g = il (F chalsal = aolsal

Soal wad Fy o dueme el il el jo BT el B35 Sl o)l bl pd o YL glos g3LIT WY
Yol anlss (g podl 4z (35
S 5 Sl g5l wame el (O
Dad o 3 sazme HelT pl8ia & laails ojluil e b oo o s Sial (Y
g go i glaals slogl Ll sama jold oz gl o0 ol 3 Seal (¥
0o ga 0l (B35 &y Cusslie daze el 50 i, laals LIS b ez e ge o8 by Saal (F
Yl s 53 3 90 1T el il o3l 58 (5l o 31 ydions o shamy i lo3T 58 yluogo JSCE il —11A
ol gl Glalesl 50 52 40 (eS80
anl plpy alesl5s 2 5o B 2 (Y
il Gy 30 01 i il 90 (ST 10wy 3STo (g S (T
e S50 OV ke pl 0 e 0 s Sl iy 2 (F
009 50 4TSl § 5l (3 205y dalad oS0 8 )18 | LSS (g9 i S (25 ISt B} (5318 (359 lanlad ans 114

r A Q
B¢
Cx
A ¢B s C aate mlaw 2w o (F
A B C

\

}
Ii
i—Yo i—Yvu

(¥
tE E

s E o

(v

s o S oYl CilSio oo g JESH) Sl ol

Flwl Sy 9 pao POl WBlas b LU 1 50 alos olas GIF Sl a0l 5 0 1)
A8 ed Solpd g 1y (Jolad ol e slaws (3
Lol duilons BB ol covio 51 L8008 s (Y
LU PRT ™ 1 uJ:Lﬂ Jol e olass &5 D jlase PLINEN ¢
A8 o ol o 1) Jole ol e olass a8 ol M Jlade Bl (F



YY axio 256 A ((39L) = \YYY 05) olge i — 5,913 g3

Wl ¥y =Fx t:bl.x.}' A.Lz_ﬂ) )fl ..33.&‘50 plqd! uT .Euwg.: |3.ﬁ> 51 SOY EPRY- .gj.bj.o )13._".3 L) ) Ph! Yy

d ;

YAG =9 ¥ s XAL =008 e K =rxyo™" m:'l !y Ky
m' s

¥xyo® O

axyo ™ (v

Yx\o_f X

axyoT (F

W
e el o] Yoo T sy S0 b 59y 3 ey LG Gle 0 Oyl JLEGTCE o o b ITY
m .

JULST Cd pod g oo D90l o0yl gl (59 3 (55908 039551 3B 518 (590 & AT S oo gl e DT L
St plaS Lo @5 o o JUl yaudo 48 <oyl

kmol J —— o
(el 07 03— W}uam"""m*.-'1)L==?°)e,3‘s'l°)5¢~¢3)-‘°)
m's .
Yoo ¥ Yoo 0
%
Yoo Yoo
(¥ ¥
‘ Je -

Fog Yo jwB g A cdalé asd o 75 oSlw B 0 A ¢35 oo JWEG! (S g0 dilboln Sy 5o 1YY

" X . k mol o . kmol
ﬂwi)u.ggb%w!pmsnuﬂ.wl 0;09 ﬁ‘ﬁB)QAPRJLﬂ.&JJMB
m .8 m
_+IMm
yxyeT = ()

S

v M
YxVo | — (¥
5

v M
¥xio ! — (¥
S

—+ m
FxyeT — (f
5

bl Y =YX D0 Jole g g Ky = YKy )51 170
sl 850 0 raole 58 5o pym JUh asglia O
o 5555 il ¥ imole 36 0 pym JU! cunglie (F
] )g )LE‘ ).1]).1 néhl.a )lé )0 e ‘_JLQ_A_H Msl—n—a (Y‘

- A . ’ .



256 A

i ({3950) = AYVY 05) lge 9ilim (59l 5

Pl s K 3 bl Clo 50 Coll alaiio gebans b % (K S50 Bl glans 5 5l Igh 510 & T paded -1YF

o] o g oz o105 08,5 40 polo pdae (yoar il 08 b 0al 0
Z bty yo of (Jen e 1y 4

Syl e JUt A5 L0 Ny

dy A

s ol =B

s Na O

dv
oo A Ny
dz

ot eds A

Lol e i Ny (¥
dz i i

dv
i S0 A Ll il el Ng (f
dz

Dgdgn plawt AT 5l y2 255 50 S8 5 Sl 30 Sl Sy 5350 4 daler S b 51A £ 32 py2 JUBH YTV
1 a3lii] b bl 0 58 b Taoms Oolsaline 35 5 Wb A 532 3 iald 2 JUSl lawme 1
(o0 ubles aiefar 58 laiteo a o Bde baoeo j3  28lg oy JLAG) Ca o 55 0 daY @ A
Al daled LS (Y A sales i (0
2,8 ks sl ey ces (F wadls ausless slar (Y
A0 o Ut alold b ol 5 3lg0 aziuo 80 (p 30 (B, ) sgus Fobislimwl a (hyp ) o K8 W g1 ) o —ITA
Flam! 1S it g &gl Jluw sUsa! 5l 4o )5
1 G, Oy
—pl a— m o Zw
Y. Ow Onm
X h“.- GITI Xpl (Y
| | Y Ow Pw
h G,
ol vy " —=L Xpl (v
i On Pw
Su Py
Sn Pm
-r4

Elads ay J5 gldilgint o) 4—*-%5 2ol Bk jlesyly (oyLind S (59 gog0c adlfe Ko as sl L
il Pguighs i o ¥ Gos gy ¥

ot Ao
Voo (¥

g: o — et i
& Ve (v
—_— Yoo (f




T dxin 256 A ((39L) = \YYY 05) olge i — 5,913 g3

55 (B) Thlaol o5& 51l o0 Sl i 3l ¥ & ko il ¥ 3l algl Jlad ¢ Aol lg) Sy 50 030 ogae 4T 55 1Y
adle a0 3 4331 o g )Uoé ) Sl &350 Inldf ngg ‘JBI Cdler Ay Comnnd Pa Sl 3 QLJ.:- e Sogu ngg

(] ald

\ )
— — 0
A ¥

) )
— —
vy \#

i 0,410 B g2 995 (339 e b L Jobo 4 (slald g (JSb wiiloa B 4 A (55 31Q (o b T 1T
9 guoge DAl gl 5100 )5 5laid po .y 00 gl Hladle pauwcsT ar b o (20 gl las j0 0l SO
Fouw! o Wiz g Hdgo Gl ol Sasl cu po (238

¢
-t WYy
A YAm
v A
k £ (f

sloefa oY auwd I b CanddilS Yoo gr L Yoom jhd ap IS4 slailaiw! SandBU g SO IYY
Sasl ol 310 4 s el 31 1gp ol suel Cawods wuo 0 Fo ply e Jils o cawl oo 5
30 e ] LA CAl ladio wBL Y gl yis Jad a Jobo Cannd cladliow Ll bl 30 a5 S84, 0 oo

m
(g=‘°_r 3ﬂ=r9pair=‘£i-)ﬁac*“".lls*"|ﬂl%qlﬂﬂml’
b} m

YA (3
bF o (Y
VYo (v
YAoC (f
3l g3l 51 0gd 00 1000 judgi; us e ¥ Jobo g o il ¥ B L glalgd 5 Jlow jaue 51,0 WYY
Tl 4l 52 3o aiar gl 50 Jlaws bawgio Cas yo chdly “’Ml%g Ardgdeslasl plod )0 Jluwcs >

YO
o (¥
Yy
5.6 (F



T 256 A ((39L) = \YYY 05) olge i — 5,913 g3

Sl &l joSamy g 3 Aiamild) HoiSlyom Ky 30 Py Ahmannils 9 Dyl b (59,5 dwlr 0,3 G bgias Loy —1¥F

(Cp = % b ool il pp 530 (s o) Yl judi L glaiyl as (B 9 Pl oo i
yA L
Dpe(pp, —p)

. L
Dpalp, —p)

= 9Lp
Dpg(p, —p)

1L’

(¥

(¥

t:—\‘ = {F
Doglpp, —p)

Zase S1oyle 41,8 a"C lad @m0 30 0588 25l prhin g Sl pio Ul Y0 glo e oylerd Clns -VYD

Ao gd S ‘9)55 o)lg._[a ‘5]:'1.3 G[a.«: ‘51.0.3 sl T=‘°(\°\—XY)QJ3.«:¢3 L||.3 e | 3o 9)35 ‘SLo.a

(w‘NG.uLw WszwW@Ja WxT)TM! ww

Fye (Y beo ()
Yoye (¥ Yoco (¥
¥ nr
el W ygpods S ooy Lol ane glod b 15 PG @allae (IS 13 50 spBs dlglS 3500 50 -IYF
~(&)
Clanl plas” ulins Tayf 3l b Culyd 2 Bos 50 Ael8 8500 30 o po cpl Ll ool
Lod pd prdaw
A ~ frr o
ATr (¥
D

YT In(E) x
#

@ In(=)
yuarin{—) ¢
=

§ ! o3 Byl bumo 3l dslo anglio 4 o (2 [0 Caoglile Cammnd o900 ¢ 39§ Slaac! 31 Sy plas — 1YY
Pr¢¢ Bio (v Nu (¥ St ¢

33 5l (Sl Cat o (g yd VO plil ly gll 0)lge0 (slos b CBd amhvo (55 3 kT by y0 IVA
05 0 ol o 4 2 ¢ b g0 bl
Nu, = (¥ )Nu, (v Nu, = (¢,¥7"")Nu, ¢
Nu, = (3, )Nu, (¢ Nu, = (o,¥"")Nu, (v

S il d yd 70 g Yo by ply wed oy gladsl 90 (3100 Jouo B0 0 pw Jlow (2955 5 (55979 sloo -1T4
sl S1,F (il dzr s Wi (205 (slod cadly S1,F il dazp0 1V0 5 Jlow (599,9 glod )T ]
(il &y Jlows i o 55" Sl (0032 (20 9 0892 1l Jlowo 90 0329 (1> Cud,8)
Fo (Y Yo ()
Ao (¢ $o (¥



Y5 dxies 256 A ((39L) = \YYY 05) olge i — 5,913 g3

39 4 ouiiShar O by g 00s (L ald o3I L) cupe (50955 b JUI 4 wjgeh &5 pj S0 po -1

Q @
l V(Y

A;/' L ﬁw

.
3¢ 2 NG

‘fu..u.g.o‘_,....b{..to”.ﬂf; (f; 1) uﬂuj).&ff

Yool PA sz ) 5luw 50 Dy g0 by —1FY
D1 : —Yo ()

Yo (¥

_ _H__ |31=20M —o (¥
i 'm=?lv o lg2=30pA +do (%

daz glila il Ly =In A, lgy =VonA codjar DygDy glaogd (ugSae gLl glagl ;o amibiar —1FY

l f; l 1‘2 VT Inv )
14 g ‘D n=1 YVrilny v
- 1 2 VT ln Yo (Y
o, &
23,08 3929 b 5o pf g pl Sl (F
V. - -
Soaml AV = —‘: oo sl 3330 1S 9w 2 48 JTous! cel LT ¢ Jolis Hlaw yo —1FY
+V
—Ye ()
Yoo KO IMQ 30KQ VW
AM_ - A
1 % 88 ¢t
— o
il Cglgd o 0 o i Sk gy Jdoay (F
Vi kO



YV dmie 256 A ((39L) = \YYY 05) olge i — 5,913 g3

fcw! pluS 5l 539,9 Lwstouel (JTomsl ol O (28 b o I3 oo ;o —IFF
.l}." R, ©
YR, v

o, YR, +R,
P - v YR, |R, «f
YR, . i

Vie
o Ry
1

Sl ables Cdg i 29,5 jWg JBlas ladio ) b jlde 5o ol ascidnn o3l s V] jlidg yuusi b -VFA
B >>
VBE,OII=OV9VCE,Sat =0V, —10V<Vl<+aV

sha il

+5Y
- (¥
lka =Y
Vo YQ 43

Vi
lka
5V

V,
3g 050 Rp 5 (5ohadio dor (615l an sy il i s 1) slaiis J$1 .00l A ,91,47‘3 SorgS JuKw 5y
1

b o on B A cylos L i 9 culd
Ro O..-"Y RD (v
Vi | I \;f’ RD 48




YA dxdeo 256 A ((39L) = \YYY 05) olge i — 5,913 g3

Tl ol iz ooty Jlowe 3o R Congliio (o yi jlidio o jgiums 3l s by J1 st B e b VFY

Yococae ()

Vee=+5V B, 2=100

Vg1 220.7V e
?ﬁn 3 For2=1 Yooo (Y
3bKa - YFoo (f

a

o
P s

V,
Tamw] il 0390 plas b Ay = ”“{] 5Ldg 0 et 0unb0310 o pa 3 00T Cur 55 4Ioe 30 —1FA
i iy
+5vV Yooo ()
Yoo (v
YYco (¥
10k Froo (¥

-5V
| ,a‘..kf aduibasla o..k....ft_ug.m jL‘.‘Jg & 3 s“")‘“" )l..t.ii.n A0 Clls 3o )1..\9 ‘5&:0)‘1& oo atfsf JL.:.YI ua).’; L_; —1¥4
+2v 0
Yo (v
bo (¥

VYo (f




Y] dikhes 256 A ((39L) = \YYY 05) olge i — 5,913 g3

v
a0l (=FAB) ol 6 ol iy B =100 5 (e oS 3 0 530 |
|

=¥o gﬁc\fuiua)éb -Ya.

VDD VDD g o0 yriz L i
\
0
ain 3R fnRC
-~ N ' ke 5 \RC 4
v \
Al
v @ 10R o ATRC
s \
(€
1 vy tRC
oty qali 0410 51,8 IS5 3ullao £(7) =—‘F'° &b L pSlge Y Sy (g pb amiio g3 fps 1Y
+Z
AZ fasl oo Cowd 4y gladayly o 3l idoeho 5 cyur S 5!
In(z+1
. v o)
7= V=V, lr: Y
In(z" +1v)
I _
Ll e V,——2 ¢
1+ 2z Iy
- Yoo
2=0 =0 —((z+) -
‘ﬁ

L((z+ W) =)
y

29 oSS g3 lade bl ouid osls V =§xT FYY+VZ &g as Ldd )0 Juiliy asjes S51 —10Y
Tl yadz <V O Slayl g o laisio Taws 35 50 45 canSo S5
oF e, (Y Ag, ()
—\\Ye, (F Wre, (¢

O3l cad B og plp 90 (3 culalul W au o YA oyl slad ga ololo glad as 29,5 o3l O -VAY
TS o0 (5 et 42
Sed oo ply g8 (¥ S oo i ()
wile o yontd g (F el s plp INY (¥

(Sl gt @ o) Sl WV S g0 S i il o 313 (o 515990 (5 559 5000 s (L5350 0510 150 —1OF
F3g walyd g sy ok ool Joauiliy sl (59,5 505550 0,08 S JoSUld g didigag o 0 Dl yhad ool )51
V(Y o (O
Yoo (¥ Yoo ¢y



Yo dmbe 256 A ((39L) = \YYY 05) olge i — 5,913 g3

ol o I3 pO 2 . A . - &
ol el p="1 D50 a2 p 5 IS Gallo lg 93 595 2 (Jsb anly 50 5L (S STl S 51 100

X
el Hlado do Colamseo Tase yo S0 S s o
Yy
t P i &
nE.a
f \ p. (\/; + \) .
a0, | 30 mea’ WY
_ 30 -l 30 -
) . P —(Jy ) o
nEe.a
p. Y-
ol Gy e A
nea’ v
Jadodz cod Fa ¥ o ¥ (s 1 oui )08 b 2 (230 35 50 10 Yo b lo (ylime ulls ills (gl 107
I, 1 2 Tl asls
ol L1, 0
LT,
e S
| | NG
PG ST

320lin anol ML (1 + 4 K) cusblin abibad JEa ol o uablisog b aslo 31 ((5955) o b S -0V
§Caml Pl‘*s dorid Ay o{(a,a,0) aladi ;o gs"-b"‘" § (o032 dade obs= ‘_‘.Jlf.::

M. +~ = M. M., - = .

j(H‘])BT ¥ W(_—lﬁl)sﬂw(‘
M, - . M . . - M, .
—(+J+Kk), o (f —(i+j+k); —k ¢
\/;( J )5)'“"” \/;( ] )3 \/;

Mog amdge GLAS Y 5} (oend S U0 e b Lk e ale 90 I e e 5 S50 104
flcwl plod” .Y Jo 40 yguaand 3 350

" &

M e (CT+)E o
Yy

& =1 Y 45 \/;

I 3
—e. (1+—))E (v
» ( ‘uJ.)

= X

Jre i+ )E
¥

frau(h%j)E ¢



¥1 axiuo 256 A ((39L) = \YYY 05) olge i — 5,913 g3

ot S 1Y 5Lg Jleel b ST Cawl ails 5 O Calad o o b slosle b IS0 Gallao gladfgiwl b oSO -104

Wiz allgiawl 8Ll el allld Wig Yoo  JLL 1l madlssn dilsiw! cul 2yl w3 S5 1 mlaw
failh sl o il

Yo
Invy
Yy ¢y

YV
£ (¥

@

¢! pluS Slaiso fuw ;0 ueblie (oo Sus b =Ya Sl Ko adsg b 15

¥ e (3
I
S e S (Y
ya

? 1
b '\\ o —
£ " > X
Kx a mTYya
|
b —

1 fa




Y'Y axie

256 A

({3950) = AYVY 05) lge 9ilim (59l 5




