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PART A: Vocabulary

Dfr::crfnm‘: Choose the word or phrase (1), (2), (3), or (4) that best completes eacfl

sentence. Then mark your answer sheet.

1- Being an honest person, she was unwilling to ---------- Peter in the swindle he had
planned.
1) confirm 2) abet 3) jeopardize 4) impede

2- The girl is surrounded by so many possessions that testity to her family's ~—---v"-r "
I) opulence 2) activism 3) propensity 4) elitism

3- The physician advised the ------—- -- man to lose weight if he wanted to not be afflicted
with different medical complications.
1) craven 2) sturdy 3) immense 4) obese

4- Enlightened slave owners were willing to ------—--- their slaves and thus put an end to
the evil.
1) initiate 2) emancipate 3) eftace 4) reject

5- One of the most striking aspects of Indian cultures was the production of ceremonial
costumes and ornaments worn during religious -—--———-- .
1) rituals 2) subtleties 3) fashions 4) prefaces

0- The Clarks’ -—------- spending habits have put them in debt.
1) extemporaneous 2) divisive 3) extravagant 4) passionate

7- The people who had lost their homes in the fire tried to --———-- whatever was
salvageable from the ruins of that fire.
1) confront 2) extinguish 3) exclude 4) glean

8- The new study will test different doses for safety. And scientists should be able to tell if
the antibodies -----=--- some of Alzheimer’s devastating mind-robbing symptoms,
I) emerge 2) predict 3) alleviate 4) precede

9- Coaches often tell their players that a little nervousness is good because it keeps them
on their ----

1) limbs 2) toes 3) fingers 4) feet
10- Without liquids or food, people typically -—-——- after 10 to 14 days.
1}y diminish 2) recede 3) talter 4) perish

PART B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best

fits each space. Then mark your answer sheet.

Like most people. students tend to be overconfident about newly learned skills. This self-
assessment problem can occur because the common educational practice of “massed training™
promotes rapid acquisition of a skill—and self-confidence—but (11) —=-=maeem- retention of that
capability. In mass training, instructors teach students in one or a few intense sessions.

Students (12) ---—----- such instruction quickly obtain the relevant knowledge. Yet skills taught
in this way tend to decay rapidly, (13) -====--- -- people remain unaware of this fact. (14) —-----
more evident than in driver education. Although millions of dollars (15) ——-------- on such
courses, they do not. the data suggest. produce safer drivers.
11- 1) not necessary for the 2) necessarily none of the

3) not necessarily the 4) for no necessary
12- 1) undergo 2) undergone 3) by undergoing 4) undergoing

13- 1) although 2) however 3) so that 4) then
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14- 1) Nowhere might this problem be 2) This problem nowhere might be
3) Nowhere might be this problem 4) Nowhere this problem might be
15- 1) spent 2) are spent 3) being spent 4) that are spent

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 sheel.

Passage 1:

Pure metals give up their latent heat of fusion and solidify at a single temperature. During the
carly stages of solidification, the temperature may fall slightly below the melting point of the
metal. This phenomenon is referred to as supercooling or undercooling. During supercooling
the freezing process is arrested. because not enough heat of fusion is released from the liquid to
sustain a transformation from liquid to solid. When solidification does begin, the temperature
recovers to the melting point temperature and remains constant until all of the metal has
completed the transformation to the solid state. A slightly different cooling curve can be
observed when the molten metal includes some minute solid impurities. These impurities
promote solidification by serving as nucleation sites. such that free-moving atoms can anchor
themselves onto these impurities. Therefore only some undercooling may occur when the melt
includes such impurities.

Select the correct expression about latent heat of fusion?

1) May increase during solidification.

2) Increases solidification temperature.,

3) Is released during solidification.

4) Is the major cause of the anchoring the atoms to impurities.

What is the difference between supercooling and undercooling?

1) Supercooling and undercooling would increase and decrease the melting point respectively.
2) Supercooling refers to pure metals but undercooling to metals with slight impurities.
3) Supercooling and undercooling are the same.

4) Supercooling is higher than undercooling

During undercooling,

1) The temperature may rise slightly over the melting point of the metal.

2) The temperature of the melt is constant.

3) The liquid to solid transformation continues.

4) The solidification process is suppressed.

Which statement is correct?

1) Supercooling in pure melts is more than in impure metals

2) Impurities result in increasing the supercooling.

3) Supercooling occurs only in pure metals

4) Undercooling occurs only in impure metals.

What is the role of impurities?

1) Postponing solidification 2) Anchoring the solidification process.
3) Increasing the undercooling. 4) Acting as nucleation sites.
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Passage 2:

When we refer to primary metal production. we mean metal that is produced from ore found in
deposits in the earth's crust. Secondary production indicates material acquired through
recycling. Potential recyclable metal waste can be divided into two types of scrap: new scrap
and old scrap. New scrap is composed of the leftover materials generated during production.
For instance. as circular tops and bottoms from aluminum beverage cans are punched out from
an aluminum sheet. there will be leftover material that qualifies as new scrap. Old scrap is
metal recovered from recycled consumer products. including the finished beverage cans
themselves.

The aluminum can was introduced in the early 1970s. and initially the public treated aluminum
cans as a discardable product. However, by the late 1970s recycling of aluminum cans began
to take off as the industry and public saw the environmental and economic advantage of
recycling.

What is the difference between primary and secondary metal production?

1) Earths crust 2) Base materials

3) Purity of the products 4) Final applications

New scrap is mainly...

1) Surplus materials

2) The same as old scrap

3) Circular tops and bottoms from aluminium can.

4) Aluminum cans

What is the benefit of aluminum cans recycling?

1) It is only a public saw 2) It has economical profits

3) It is an old scrap 4) Public treated aluminium cans

Which statement is correct?

1) New scrap qualifies for leftover matericals,

2) During the production of aluminum cans, the aluminum sheet is discarded completely.
3) Punching is not a reasonable treatment for producing aluminum cans.

4) Punching the aluminum sheets for producing aluminum cans would result in new scrap.
The recycling process of old and new scraps of aluminum:

1) Is of economic advantage. 2) A proverb

3) Is composed of the leftover materials. 4) Is generated during the production.

Passage 3:

A cheap and effective water filter has been made from the sapwood of pine tree branches
Researchers found that xylem-the porous transport tissue in plants-filters microbes from water.
making it safer to drink

Lead researcher explains that xylem tissue allows sap to flow through it while preventing
the spread of vapour bubbles. Xylem's structure comprises closed end conduits (tubes)
arranged in parallel. with membranes connecting adjacent conduits. The porosity of the
membranes that trap these bubbles is in the same range required to filter microbes from water-
essentially making the xylem tissue a filter material.
Having studied the xylem structures of several species, the team settled on pine conifers, as the
conduits are short and constitute most of the sapwood. This makes it easy to isolate the xylem
and enables the construction of thinner filters compared to that from other types of plant. The
process of creating these filters is straightforward. Simply take a branch of pine. peel off the
bark. clamp it onto a tube and flow water through the sapwood using pressure. This is not
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recommended as a replacement for certified filters but it does provide a method to make water
safer to drink.

The aim, however. is not to provide rustic filters for parched Scouts. The technology
performs too well for that. So far, the pine sapwood has been used to filter out about 99.99% of
E. coli bacteria from water. The intention is to create low-cost, replaceable xylem filters for
portable devices.

How does xylem make water safer to drink?

1) It lets water pass while blocking the passage of microbes.

2) It prevents the spread of vapour bubbles.

3) It has made a cheap and effective water filter.

4) It is made from the sapwood of pine trees.

What does the structure of xylem look like?

1) Tissue that allows sap to flow through but prevents bubbles to pass.
2) An array of tightly packed parallel tubes.

3) Tubes connected with membranes.

4) Closed-end conduits.

Why did the researchers opt for pine conifers?

1) Because they had studied xylem structures of other specimen.

2) Because most of the conduits are constructed trom short sapwood.
3) Because thinner filters could be constructed.

4) Because sapwood is short.

How does the water filtered through sapwood compare with water filtered by
commercially available purifiers?

1) The filtrate of commercially available filters is of better quality.
2) Sapwood water will be safe to drink in a few years time.

3) Certified filters do not recommend sapwood water.

4) Sapwood is not suitable for parched Scouts.

What is the optimal aim of the research team?

1) Provision of cheap and readily available water filters.

2) Construction of portable devices.

3) Filter out all E. coil bacteria [rom water.

4) Devising a technology that does not perform too well.



¥ axio 504D Sgo  owdids 4L goxo a,,.an

L‘!w-kﬁ&.ﬂgd&éj aMffﬂJ‘_‘J Yol -r_’ ]gﬂ".&c gﬂhﬂ_;)gﬂ.ll,!)

tsl plas T (0) &g ol 0. F(x) = e*p(x) , p(x)=c, +ex+ex’ uis o3 Y
c.+¢ +ve, ()
¢, +¢ +c, (¥
¢, +nc, +yn(n—y)c, (¥
¢_+nc, +n(n—y)c, (F
1 n
St J' "sin" t.cos" tdt = aJ. Y cos™ tdt il AR iyl oo LT il Sade g o S0 I RS Y'Y

! plus @ Cob (] Cdio Py
a=Y"..LQ
a=¥" ., LY

a=y "L
> (f
Sl plas 27 —(B+1)2+A+i=0 lLlige Usles gladdy, -1

|*r—~ri
. 0
Y —i

Y —i
A
i

¥ 4T
.Y
Y—1

Y+ 7T
. ¥
Y+i

2 {_,‘}nx\'n
Tl alas . E ———— Gy g ol -YF
n+\
n=o

| x <y eIn(i=x") ()
|x[€veln(y+x") (¥

+.r
|X[€\, x#0, o) T‘{ ) (¥
X

. In(\—x"
x==e Lg]j]-if"l 3."{#"‘,\ # ‘—-E-T—l (f

X



Y axio 504D Sgo  owdids 4L goxo a,,.an

- —y)*x" .
‘fﬁuu'lp].\.'f.z% dﬁdlﬁm&al& -Td

ey I +1\
(e, +%) O
(=)o) (¥
(—1.+1) (¥
[\ +1] (f
x=Yu+v L ) .
QJLFQJF&‘JJ. e — g dwgal A0 A o o 3 Q%ﬁbh W=f{x.y} M-'-S,_Jﬂ_;-ﬁ -Y¥
Y Y Y
'f;:...:ljaja_m.n‘nhfbylyhaw aw+faw
axa} ay"
d'w d'w
= T * T {1
du  dv
vo'w  d'w
o oot )
du v
d'w Ta’w "
ou’ v’

d'w B d'w +Hrw
du’  dudv v’

(f

FoT
¢l Can ol (X, y) = (X ¥ )™ ) (6 ol 0y90 plas 1Y

N

la illas ey iSle (——— }alc_-l: ()

f I

ayle 25 alas [—'—' ——} o Fali(y

e b gaiiSle {:- V) e F el (Y
33la 3las pewiea (0, 0) jo F i (F
Ol plAS s pBly X+ YZ=V g Z=0 wlnis g aS Z' =x" +y7 by s I s colu ~YA
Y (O
5 (v
oy
Ymfe (F



A dxiio 504D Sgo  owdids 4L goxo a,,.an

csecd

F|1 n
— psecBh 5
. g . . .
plas Ll y L‘F Ju f{rcusﬁ,rsmﬂ}rdrdﬂ%—JEj f(reosO,rsinQ)rdrdd JI,551 -v4

2

f

Yy
-[ f(x.y)dxdy ()

\ e

-[ F(ax, y)dxdy (v
1N

I I f(x.y)dydx (¢

T
I I F(x, y)dvdx (f
b

LT g o s Casbio du e Cgm 50 (1,),1) alaii 51 0(0,0,1) 4 (251,0), (1,0,0) weiy b C &lic 51

filanl plas @.'q*dx-l- vzdy +zxdz 1,551 lade
C

{)

A
¥
§
— (X
¥

AN

Jr

_:l(f

Jr

Sl plus (x" + T'}'T Jdx = ¥xydy =o Jowil o0 alolee coges Olg>
xT+y =ex" O
x"+y =ex' (¥
x?+}ff =cx' (¥

x¥+}'r =cy (¥

Y —Px)dy =0 Jedlyios aolaa gl JISa el o

(ol y 31 bl ladd ;958 o) Tiasl plas

(rxyTeY +rxy” +y)dx+(xTy e —x

F= ()
}..

\
F=— (¥
:.,.'T
)
F:'_\' (v
y
\
F=—0(f

~Fy

-¥Y



t
Gl rnL.\: ;g{t] =4

o

£

y OStSYe g g{t)={

—

, oStS

¥ +Fy =g(t)
}f(n] =0, }”{o} =n

1t:3"'f°

dlaalg aly ol oy 0 Lau

Y(1) = S Uy (O] (t - 8) —~sin Tt — 8)] =~ ty, (D[~ (t = 10) —~sin ¥t —e)] ()
& ¥ A [ ¥ A

yt)= luatl‘![lsin‘f(l —d) -llfl = a}]—lu\ {nilsin Y(t—\e) _l“ —Ye)] (¥
o A ¥ o A f

y(t) =lua{1}ll{1 - ) —isinm - &) ¥
I f A

) :
yu}=T—{{L—a}umn_}—u—*.um\._,mj (f

" -

” ,, B . =
.'cry + Oy +?y=a el gy 8 olan clasles dod bayl gljl 4 45 (Ada) O 5l g wolis do

ol plus (X o0 (L)X o (&) ol o 0llS Lo jho a

>y (L) =)y (alh (O

O>Y (o) o<y (el (Y

=) (o) o<y (2l (f

a<i—he L a>1+e (@) v—Whe <a<i+o (al f
(D=V)x+Dy=71t+)

Pl alas Lo alae alfoiws il
= D+ vx+ Dy =t P i

\
x=t+i .}'z—tT+i1+k (\

\D T Y

Y Vv F
X=t+—,y=——t +—t+k (7

Y v

i ¥
X==t—— ,y=—t +—t+k (¢

7 S

¥ \

X=—t-—.y=——t"+—t+k (f

¥ Y Y

\ : 2 Yz 4\
Yl plas """":"LG"’F Elilqg Ti }fﬂﬁﬁhﬁ'dCﬁlJéﬁ@ " dz IJ'r,.ﬁ.ulE.nH

(\y—ri)
(YY +¥1) (Y

—{(\v—"1) (¥
Vo

E{w-&-rij (¥
Vo

adal jlic alus lg>  —FY

-FF

¥

¥



Vo amio 504D Sgo  owdids 4L goxo a,,.an

fogd oo pow gy =0 alolas &y 55 gl puitio podd plaS b Uy, — Uy =0 dolee -FY

E = —
[E=y X
n=y
lizyﬂv:{T
n=x
{é=r+xff
n=y-x

— '—_T
[é 2 P

sk 0313 X ja2mo y aBly a8 SO Lo M £lad & 90 35 50 & 0 ploed S 318 30 (5550 sl alles
Wl A5 O e wad 00l (o) e ] 1 b ol pod sCasl oY il jas s alolas o plopad Jolo 3o .ol

feest alas’ . T(r, 0) =2Tk{r,ﬁ}

Tﬂ =

== k— .‘ 1||

E Bir Tsin(k—==)0 (A
Y

k=)

ZBkr1< sin(k -l}B (Y
Y
k=

Y Byt sin(rk =0 v
k=i

e !
k—
Y Byr Tsin(rk -0 ot
k=1
Fwwl plos adib coli a>) 8y 8inz=a dolee slaols>

: } 2
zm:[‘rm—;}ﬂ:ﬂln[air a’ =v)i
. } I
z|1,=[Tm+;-]rt+iln[a+ a' =) (¥
\ .
Zy =(Ym——)ntiln(a+ a —1) (v
Y

Ve s
2. =(rm+—)ntiln(a+va’ —1) (f
Y

FA

-f4



W axio 504D Sgo  owdids 4L goxo a,,.an

Uy —u,, =0 ,0<x<L

ke N, t=YkL alix jo {u(x,0)=g(x) , u(x,2)=h(X) sim — adsl jlaie aluw Llg>  —b-
u(e,t) =o , u, =(Lit)=o0
C il plas . f‘s.'l.m.h Ss
—g(x) (A
g%
g(x) (v
a [f
Wlgo (S0 b olss
Sl (P (5550 Egi Az s mdlbl A1s 90 b IS FLIT yigu 10 0 50 (9 rSme) Sad )0 wgmy o -0)
0
Lo 4o Lo o (Y Loyt dloes ao ()
Lot slowsps and (F oo oot o Lovsea (V
plas E:J'T (ASTM} aila ajladl sas Wbl dnlils Sgg Alls \# led'i'i""‘- c:h.u.l 3 & e HGJ.:.Q Sy e ;1 -Oy
Yol
Y (F & (Y A\ g
a5 [IY] 3 [106] Slem slacel 3o s el JIB2 (5 3550 JUsF1) BOT (g55k 455 oSy jo0 Y
Tl jdiz 9 phanndl iz o gade ol € g 8 4SS glacul n..uulp_,.-.-.ill Jaﬂ,al— 5.— plyp
T‘ Y (F T T{T’ 51{1’ TBH{‘I
Sl ,a'l.lf.__-,grj. J5i 0B g A g0l dmdno 50 ablii ke ol -OF
I
A lf?n] (1
1 [¥=y] (Y
7 P [¥Ve] (v
[¥yV] ¢f
B
x
sl « BCC gl J5 €7 oy (O 3BT L AT lagy lo (08 (g valo S j0 -08

b 2l (e G 2Slae ‘:; Joba AT Glapg g oo acaiin pai o @lge aas BT
Fonwl plus dor Sl (ol o loond g0 2 wtilod o5

ABC, ()

AeB:Cy (Y

A:BCy (¥

A B.Cy (f



W oaxio 504D Sgo  owdids 4L goxo a,,.an

Y35 ol 1)F daoys ) (SJolai bl 55 igiigy b oy VY (5o adpiinspnd Yo o
{TC)F = ﬁfﬁ ¥ (*ﬁFfTC}P =1¥, {'."',C}u =o Yl rn|-.l.f

oo ()

oD (Y

o/Yo (Y

a¥a (F

P So 4 9 AigiS g 1 VL a8 slod U 51 5LIT paie b (90 9 0055 a0 F L S0 s
wlgs CandlyF ey iz BUT (sloo 50 139w 0 g S s [ (R 0 )lo g0 ) e 5 D9 0 T
fals

VA ()

YA (Y

Y (r

YA (F

P il By 0 slajl Jolis g lisbu iy gllo TPY 0 C—AT (glos )0 pardg;— pauiy Sl Sy
Gl IS LT (] o bt S 7 sl O ol Sl B (9 e ]

Atomic percent rhodium

0 20 30 40 0 60 70 80 90 F de%Re—as/Rh (
| T T T T ) )
| Jﬁw AV Rh—-%4/Re (¥
o0/ Re—fa8/Rh (¥
2630° _._\/531:- - 5000 foiRh—¥%s=/Re (f
150 m.ﬂ/
- 4000
A Loda] 200
1 ] | ] i i i

ST oly adoen & L(Fo1B)—=S50(Y=B)+B(A=/B) Susly « A-B (g5l yloges 40

Sl o 0 dam HOA%C clod jo adsl O Hlade A=Yo /B

va (F Fo (Y de (Y va

3 Sbiae oo SLT G 4o (D) B yaie 18 3gidi e po b (D) o850 39 co pi il plas o
LU M!,ﬂ- _EIJ!B ,AJM 32

.mhﬁu}‘irﬂ;ﬁl&{r ..'A_;..ll.!",._.-__?l.-lBJ_’ﬁ.l.‘-.."..E.LIE[lll
10,10 (ot p3 1y polic 395 0 Sgdi i pb I8l S0 az @ Las a8
ol Ukl S )3 g il Abald talial (Y cwoil Aol 5 J5 slal talzal O

G sl 5 ol Slols )| s 3 2 F JB slelr 5 ool gl 5 3 il 81 (Y
a8 Cowl @3 o laoYed sl (Double Tempering) pge oo 3L L <lS50

il 20l bl 5 gleo o sl S285L ()

ok st ol 8 oy g ol T Y

315 3g2g ouile b ozzol oyl jo jeim Jol coafsl (slossl jo (¥

Alion 352y s 03l cosle bl jo gl cendily (gloil o (F

0%

A

~0A

-8

_$

-#)

—5Y



W oaxio 504D Sgo  owdids 4L goxo GFjT

(315 il 42 38 > 1) Tl plUS OB o0 F) € (SR2 )b (80 9P ()] 38 AT oo jwilo g o lod &y —FY
adel Sl slaaloje ;0 05 clajld L, YYO-0VO ()
Cuyii ke glaasy ou j8 00 glajls g, « YYDV (Y
adel il sladilag e o 05 olajld Ly FPo—Ydo (Y
Ca piisle gladsy nu 885 clajls g, TPo-Thae (F
il azils Sy JTows! o 5 Cunte Oyl ka1 b il S 51 255 50 Sonsliy o905 59356 51 —FF
10 58 bt pb 45 Wbl oo Lize s
Ably oo 393 )3 dgii i yo I JT 5 ()
bl oo )3 Sgdi iyl 5T 5 (Y
sl 395 53 Sk w5 1 SrgS (1
Ailiee 22 35di 2l 5SS (F
flam! K005 0,0 Nl olaS 4o (D=Kt") laails wiy Uolao o -5
Wl padios £MSl Ly el pd laashs ()
bl VG el slea g yialls 38 (Y
il 3g2ge lisle o sails 0l 5l (el (sl (Slges) 5 3 pails Jllo (F
Al sezae Ll o laails 0l 5l (6 S el el Sliew; o s ails JLs L (F
Sl 39 oIS 1 58 wiamss 33T (65551 BB b gl AGy wsl> cllo 50 ofud i Jjailys plSin 0 —FF
CipngS b 4 e S fitia Juab i 0
CadyagS dod &) L yugS S e Juad Jrtes (Y
sads S ol gy, m ailgx 45 cali B3 (Y
S pia Jad (59) g ogey w (F
Sy 4230 yheo gy U oy dy 318 (il &2 j0 VB0 (glod 10 ()0 ) gy LT T ) g3l sV FY

“m_l T T T T T T T T T T T -‘]'_ = ﬁ.hﬁ a‘.rjj ',:.H_! Juéh" 'MT n"L.:"'
E : |
:m:"t E
00 2 - —
E‘u\ ;/ ] izl TY dgam b 0,8 s ez le ()
¥ 5 < ¥ ri : -_-u:.'q'.p.a.w.-"T Jﬁ#h;ﬁ;ﬁﬁ-{jﬁﬂf{‘r
8O0 \\\ . asiaw LY Bgas b ool (Y
i N | | A i aile b iz g 35 La (F
L& TEC "‘\uf i 7]
i 0.7 ¥ 4
i ]
- a+carbide I*H'-é
-
o0 ] r 'u.zl lu-ll 1:.11 Iu.EL 1”; l1.: " [
Weight percent carbon
To,10 3529 Jlw jB wiz AI=Ni Jolai jlogei jo ~FA
(L0
Y ()
il o (Y
! o - v 'ﬂ-
i VY (Y




\F axin 504D Sgo  owdids 4L goxo .;,’.an

Soded b ol Jlo 100 3 B slajld o ii Jjgse s FeCr—YoNi—YoMo Jio aw 5UT 4

O ] G 33 S

=%\, h=0AA ()

o=fo, =00 (Y
G=Yf0.P=r00 (¥
o=YAY. B=VYVA (F

Wright persest chromium

Sexg pae byl 4 8 ald 4 S S 5D ) gy Sl gl el Sl 0 (e (Jdile 0
oN5T @5l 3 ¥ I ynie Juab (6551 o 1 (27) wilgz Slym 551 oo (Sl 55,5 (g5 5l
fiawl yuis> AG,  ox>
Y
AG
i
AG,
Y
rAG,
Yy
YAG,

(

¥

(Y

(Y

(Y

59

wlpe (Silo  pla>

. ; o ; K, .,
s 30k (] Jog 50 Lol 09 o0 Culid ot I 5 () 30 T D0 (39 O = = Al Gab
L | F‘.EQJ.G

s S35 oy 3 ekl A5 S 3 A (e b aabl als Sl S S CudlB oola 51 ()
s Sl 4y 5 5 Sl Szadly K

et S ol 0 eekis i am a4y A s bl 2l ol IS8 s collE esls 31 (Y
S go Al Sy JSO

RO o 7y Sl pedend i G @ AT s, bl adlo Sl IS s e lils sols JST(Y

by ool P8l B el A28l Sl S jeead CaulilE anle 1 (F

-¥)



10 dxio 504D Sgo  owdids 4L goxo a,,.an

do
foww! @ole (=)

Dghsn shie (Vo SlBGle; 53 g g St T ()

gdiga cete Vsl glaley 13 e g hla azl (Y

ol s 0)lgad s (Y

Alas 38 a0 wl Sy l5 ylad O g0 3o ! gidon 3 WSS oY ed 51 AL gy (SFE) ous aili g5 4]
SO P S PLELy

B0 (S ez el g5l (2 5 g ()

e i G Sy Vel o SIS aler (Y

ol ity Al z5eifls’ 5l (P

] J"“)" J.LE' ad E_.:t.u: }E’ ullj'; (f

S| %]m] ; f;—['.m[ ., %[nu ; %[nn] W55 3 Moy b b ploat F.C.C a%ad 5o
faul oo 0329 @ Lali Al (o bl plus o5 >

=[reo] (F =[rn)] ¢ %[m] (¥ el
Y 7 S v
ok 3390 plAS 33 0 00 18 5 (MPR) (S b il cod Zal pd 50 G ) aladisa
¢l it (R
o ,Pee (F —Yoa _f800 (¥ —\bo , fae (Y —Yoo Yoo ()

\

S i YOMPAMY oSS Sesin b ooVed dalad S gl 51 jlme 55 Job iSl0s
(DS 8 S0 ) 5 i At i ) Sl ol i F oo MPa
Y,v(F Vb (Y WA (Y @88 ()
= 7 - T Ao A oaw e = . - : ] . a
Som O=KE™ daly 51 (T M55 = 5 (Smie 45 glaigad 0 (@9l EoyD glp Y o)
|..:|‘"""'J" L} P! ool a..t.ﬂ.d“.f E.\'Ll)f EJJ ar Lo digod | P ,:_:,.q_' o ! d..uﬂ baooo JJLM u.'l.:hfﬁﬂ
(W5 T4 oot

\ ¢ ¢ ) "
Yo ! — (F Yo U — (¥ Yol — (Y Yo 2=

o 5 5 s
il (s O jlis plus
Sy 0 Dyge evn 5 Pl gl sge g 85 ()
S5 ype $ogee AT S 3 ol dgee g o3 (Y
DS oo Dy gmp 0 P g0 gao g g3ges AT il o gl (F
2055 g0 jgee (sogae il il jo dgao g (b e Pl o 5 (F

-¥Y

vy

¥

-Yé

v

-Yv



\F axio 504D Sgo  owdids 4L goxo a,,.an

! B3390 (5 U5 oliae) Ko = 1Yo MPavm il a5 co¥ed i 510l 5,0 b i dus -V
Tl plas 5y aslil g9, slp p5Y A cand y

T~ Wy biwmey

¥ 4, \-4 | L{f

G, >0, =0, (f O >0, >0, (¥ 0, = Oy > Oy (Y O, <Gy <0, ()
Yol il solo plad 40 Wi 4 Zuoglie A

Larson-Miller parameter

Jesle ) g 00le goi a S ol iy plas 035 Claglie caf lai cad wiledlbl Jlags o0l L ()

5,ls

S o ale glalo; jo ools GOl 2 SO jo e ol iy A ;) B e 33 Zeaglia (Y

WS ea Joti 1y (5 ity A (e el i A JI B L855 Caeglis (T
Qo0 S 3 a8l (sl (Ays Ly) 3 (A, Ly) ooy 4 paite pdow 9 Jsb b g i S5 jladuags —A)

Tl 3158 g b adaly plas wadeo i |y Sl Jeb obojl
\||Al,| _ w,||."J'"Lv_- 1|||:"i"\|.| | \Ili'"l.f A"I _ _rﬂLT A"I _ A‘T

= (f = (v e e Y — ===}

Ly Ly L, L L, L Ly L
sl 48,8 1,8 g5 A bl Ccd jlocs Y gldigad —AY
da —q v |Omax =YaMPa
“ﬁk:kmﬂx"kmin ‘ﬁ:'lﬂ (Ak)" . R =

?Qan'&aadjgadmljdnjﬁ MJJJFJ.}@_}J‘MJ




W oaxio 504D Sgo  owdids 4L goxo a,,.an

. ) ) R o .
paimogll iy Jede 45 g0 50 Cewl PE1oTmMT padusadl jeb U js B glaal JIKs -AY

J
{a=f°A}?ml—T—.:;..g_,,J,_....d.¢+ o B 38 20l 0 s d 65yl slade AL G =00GPa
m .
E=¥oaitf E=\ao (F E=vaxr (¥ E=vy
Sl I 0580 (o p Al hee (S Ty LS ke SO A 0y ST A dde Jebo a5 Jyge j0 —AT
?Mj'uqﬁiﬁ'd}yqd.g&ngd.ﬁdw

Ve (F AY T-IX ¥
Fnil AIIS 1 S p(Knitaa! Sl g chairg 0= KET Aail; i g (5805 o A5 505 81 —AD
k(en)™ (f k(——)" (v kn" (v k()" o
‘e, e

{a=Db héj.i?.!'.l TMGL;:. l,_'JL'.'...i |J J.nb‘_,,].rdﬂ,ﬂ l.f';ﬁ Fu:d'_uld.}.!ljf FLL!‘ -AF

~E )
YO+v) ¥
vE vE G G
T=—— (f T=—— (f T=— (¥ T=— (
\FTL ATC ATE T

fasasco pLid ) gbress sy a2 cad 4 C g B LA glajlogai pj J4 50 -AY
2 o Sl oo o S0 i vglaslaia (LS, ()
G g0 (g lAF L b glao jo KA s glailads jles, (Y
Sinnl Bl wgienls dols S SE ol vealad dlads bugu (Y
gl SluSialys 26,5 0 s cenld dladi Sugay (F

.
L

,....

(MPa)

v

'/ e



YA axio 504D Sgo  owdids 4L goxo .;,’.an

ou 0318 w i S5 o N o M 33 90 gl o jo ol dilie g o031 gy fledve Clazie -AA
rrnireeennns ) a9 el iy abliis W3 i M 38 (g0l ARl Sl
RO | e . o~

o 3l8 kM 38 FCC (3
N ;.M 5 FCC (v
5 3l8 ub N 518 HCP ¥
5508 ok M sls HCP (¥

B S8 90 olonl gl 0 JuFE s T F 5 8 e L0 30 Ygamo SeilSo gl Sgld g0 - A4
A sty Jeed g e 32 VLo Gl (VA3 985 Juged g 4l 3 2 S VLVL O
Soph aSd g i Gl b (F Sopk St g i - ol VL (Y

Olles bl b 51 .l YO MPa L plp Yoolm lawgio dils 55l b o8 sWed pulud idd -4+
o) sl JISsl R sz ke (i (31500 il pealS YEUM & &l 851031 JIilS0g0 i (51>
(.o aid 5 i yo YooMPa SiShel

YAY/AT (F FEE/ Y (Y YOA (Y Yao (A
S0l dge b g K jud o

Fd ¥ U o7 o g oud i P=0—YV Woleo &y gy 59y siannod| ¥ adgl jLAS L 518 gylaie -4
Sl 0l plandl lit-atm w3 45 jais Jeod ool 31 58 b oo w38l
Y ()
YT
Yo (F
Y (F



1 axie 504D Sgo  owdids 4L goxo a,,.an

WIS e g9 ) bl 3l lde g wals e 93 5 6318 iy jlad A
Yfooo

dol> Cdle joInP(atm) =— ~YInT+YFf

T'jncu

wlie cdl> jaln P(atm) =— —YInT+Yas

5oy el sy 030 plas @ Yooo K glos jo 38 ool 51 Jgo U g 5l (il (AT i
Fouwl
Yoo ()
Fooo (Y
Fooo (Y
hooo (f
ilgi oo 0135 (K) alf ooy alod 42 33 Cal 0l 0018 paolily 5 (2, aealisuns] AG® QY
TS audgi ) atm jLid LCO I8 500,5 Lol 1) sl dusT

C(s}-&-%ﬂ,r(gj 5CO(g) AG®=—W\Woo—100T

V{s}—%%ﬂ‘r{g) = VO(s) AG®=—FYFVoo+abT

\OFf ()
VPO (Y
Vade (Y
YAAA (Y
K=2,YY plyYooe K sled jo Jolwi wu e FeO(s)+ Hy(g) =Fe(s)+ H,O(g) o5l s1p -AF
FAS oy digS 358 STy bl LYo HyO g7 FoHy % Fo Ny 518 s i 1,080, 0
2y FE(S) adg oo s ()
35,00 FEO(S) Wlgi oo s (Y
sl Jolas s luzl 5l 2sSTg (Y
Sgad e o 5led adadd aals Sledlb! L5l 8 Ny s @ dgi L (F
ol oy 0 BT Jolae p) o3 bl STy Jolai Cull Yook clos ;o0 -2
A(g)+B(g) = C(g)+ D(g)
Gl 3 o igh STy o)l 2 O oo 4 glaliize 0 B oo bg A Jge 28 Gsd glos o S
!y S0 a1 D)yl Jol
or8¥ ()
o (Y
s (Y
o (F



Y+ dxio 504D Sgo  owdids 4L goxo a,,.an

RISy G 35 5l g3 ol Cll> 4 535 Jof Sl cllo I syogs yab 4 getunse
(sl WigSz Janns (gl (o1 o sl 428l o 9205 (o 32 1) 9 M liT 0 1o g (b y393)
ol p3glouiS g anlpd jl 2eS pdcald g anls o ()

B8 S5 labal lets U cbls | bass gles ol (Y

Bglad  Jalad ozl b g0 o (F

Qg s Sy P33 33 3190 5 SIS euells P 1) w1y g 5 O 1) azme blunil i )51

Tl axeds gDl 51
(%}T =af O

(%w =—% (¥

'-‘.%]T =H—ﬁ (¥

et 3§ 2 y300 4 paienogd T U (Cry Oy ) 35 sl sln! ST

CryOy + YAI=YCr+ Al,Oy AHgyq, =—10=keal
G pats a5l 28 L gl o piTlg 05le YaAk cloo yo Cr.r(}r Joo dw g Al Jg0 g0 glalaizs yo
i p olod azx U aliizs 310 Slge sled SbLoT Jaylyl j0 waswi 7, aliiaxe JS1o dlge o

|
J3o 2 Cp 3 0 <O Jso S 3 Al Jpe S5 Cp o pailine il anlys ! (C)21 5 s

S r“%‘l OOy Jge 5 9 ALO,
Wae (A
VEYa (Y
YoYad (Y
Voo (F

I PSSy jeb & T ol glod jo 31 (! 5108l o PV=RT+BP aslee sslhe 5515 L,
fms! PSS e S151 (65 01 puii 290 Jg2io Py 3 Vy 0 Py 5V gl kil
RTln%_+ B(P-P) (

i

V
RTIn —GE +B(Vy - V) (¥

}

RTIn%—B{PT+P1,] (Y

¥

P
RTinFT+ B(Vy+V,) (f
\

-4¥

-ay

-4A

-4



S8 ol gl € S5 g5 g Ll O s el 0ud gl 00 Jlotsl 55 g9y sLid cull glos yo

Tt digh>

e s 0l e Sl (5l (5 05 el 6t SO

S ol (6 S oyl o5t g eal ol Ll (Y

b gu o LpnfolT iy 00,85 puss T

A8 oyt Jleail 58 ghie pmss® ST (6% il g el CF

Joli & 8Oy 3 Oy lajlF g (CueS) o sudlgw 5 (Cuy0) s 0pnST b o Voo °C glos o

§ ] IS o A e glo STy Sland g 2815 4z 58 ] o

50— go ()

Sy - S (Y

Su - yae (F

g0 = i (F

o axiliz awl Vo ply AooK gles jog) plp Yeoo K gled jo olaads doSls G Jol coli

Coal I iz Lu i SiiSly 1,0 ead ol Gloy® .l Lo 31 Jiwo Sy opl T
cal

mol-K
+hooe ()

R=Y

~Yaoo (Y
+1oFee (Y
—\A¥oo (f
o ol LT U 35 0008 Lo )F 515 & aF J j90 10 el 0S8 puu> o Aliins jo JTowu! I8 o jladie

cal
il yly e sesnste gy Jgos3 oal 91 39 e 2851 i gy 1380 6 IS

—o /¥ ()
—o 8 (¥

s (¥

+o 40 (F

3 ol JTowl cudilo a> all e Fooocal o] wgd Gl sleyS 9 VYOO [pdUai gd dhai

cal
R=Y— fCul plas Y¥Y°C
mol-K
Va
Ap=— (1
P
Ya

_1‘-.

-1+

VY

—yeY

—\-F



Y axio 504D 3lgo  pwidides AF gako 33050

eyl 8y adaly lobuy pu g Jlowsl gud Jolxo gl
AGM =RTIna,

et Bl 1 Jgo S S o 3l (36 e ST (5551 lmedi AGY 5 wtygust @y a5
Tl 3 bl plaS Gollaed Jgo 0 (i Jo (29,551

ASM =R Ina; o

AS™M = _Rna; (v

AS;M = ~Rlny; =Rlnx; (¥

ASM = Riny; -RlInx; - R'l"{i—?"—}m (f

oy e b wgadesd wlie NdeoK slo jo aSumo o Ll A-B Jio g0 piuccn g3 jlogas
o3 Jlews! sl (lgis Iy Shie 51 51l Jolai 10 B (Jgo ao )3 F (g3l (wauadlos selar LB (Jse
Yol 3590 plad @lle Ulde B & jluibinl Cllo 4 Cond sl 38 10 B am gs81 00 )8

dg =ayoF ()

ag =o/8 (¥

ag =o/FA (¥

ag =1 (f

Ly 50 YFoeo (gl o o2 30 Joo 3o )3 VO g e 0 TO Cad B g A azilis VYooK gles 5o
o g A Jgo S I 51 L0 slo)F 0 o8 easli L e 13 B g A sla gk ST 59 0 O
Sl juizr o I > 1 398 slod 0 B Jse

—$¥o0 ()

“¥Yoo (¥

+Yfos (¥

+Yeoo (F

Yo 5 .cewl Voo mmHg (T ko ;0 B Jeo dejo Fo gol> A-B Jio a0 Jelxo jlw jLESE -

wilb FemmHg 348 sleo jo alle Bl jLLE g sul Lo B slagd! jl e 518 Jas ooy
il p15 0,150 jlSuplas’ 398 Jalomo jo B at gl v o

ot ()

A

Yrd (Y

V0 (F

Vb

>

Yy



YV axin 504D 3lgo  pwidides AF gako 33050

s 3 Xg =0 Sy 50 Jelme jlou J5 SLAS (o lead LS P s g L0 10900 ws amgi b
Cans] 15 (AEM) yiauncs]

WY ()
3
VA (Y
Platm) 2 /€ (v
Yie (Y
A S 8

Xn

SrSejlail 35 Sye0 @ Xp (ol oS J s 3 B i dl ST w30 CACB o Ugo gt 52
"fu.'.'.u;|1n|..i.5‘ Xg =9 YA L'rlL.u.G'n..JJJ _,.:.A €3> d.?..lg.n.nfl&..u;_,m R PR B

B:ejo aguiSlenyd | oY | oY | oY | oY | oY
B‘J"'c:."l"‘“t‘:“-*‘ff ";"—‘1 ﬂ';ﬂfﬁ ﬂ,ﬂ'l' niaﬁ ojnF‘

Y AX1a T ()
o (Y
oY (Y
S5 (F

Y.

_1"

Ao Jb piager 5 pkigeo S50 ols>

Yol g9 a2 jl e @ (polyethylene) JLsl L 5 (polystyrene) (w plowl L ol pouds

S 51 (F Shal = 515 (¥ a3l - sl (Y Sl - sl ()
0 18 )18 (i o il leis 4 ol jo Wilg cai ) pelis 1 ST plas
S5 (F oS (F ST (Y g ()

s 89 1y b 51,8 wllae o 1 ol,F il 42y ATo (slod 53 SVab &r o (S wial b 50
Togub g0 plp adz ()5 Sgd Bos puiled

W f Y e Jr L

il s (V100 ) dAmio dinwild ame glod 8 Wil o pogili o \YFY ul s (Fe) ol u__n.':"fT‘r:l.n..‘.‘.u
Yol FUg03 55 )lade plas 4y {amTl &y ropliy

VE A (F VY (Y AY (Y e gh ()

Elad Comd jlade (p yiel Sl Jlws 35 s le ;o (Octahedral) J))oals] clad o6 0

o
. " cation o .
§ | JREE S {"“—-"'“) I-.'-'l'}-‘f"‘ & g
anion
I:II.-"'i"TT {T’ U;f"lf (v -::feTTﬂ. (Y -:.1I|."|..ﬁ|ﬁ| (1

o33 0z L i SIC wigwy bl VA 3 )0 caid 57 4y poanbasn 9 (3455 4 93 g iSU1 &5 5 j900 50
P01 (oi¥lgss Conols
A (F Y4 & YV (Y ARG

-

=14y

~1¥

-\\¥

-Né

-\\#



TF dxiew 504D 3lgo  pwidides AF gako 33050

filam! gasmo (Lnyah) L Jliws 55 5590 38 ialos plas

bl a2, Sikunssls o Jlis 5 s O

bl a8, 8lconts s Jlis 5 oSG (Y

Azl o 3,%iuan o S S oS5 (F

a5 aaiton Bla) e Jeslal ensBlues S

sl oo (nillggs Wigw 3 (o1 Wom 0590 30 Oylae plus

Sl ol (dVlgeS Mg 5 )Blge pf g Sise ()

ol o g oVl5sS Wgm g )l S Mg (T

At O g (oiVlggS g (g Vg 9 o (T

i ol iVlgeT g (Ja g g3 o (F

fecsl gummo (SEM) (lug) (g 28Ul 09Siug ;50 390 50 )l plas
sl 43930 glovgyg 2SI (551 51 i 22T 5b glagg 2SI (5,1 ()
ool gl elays 2SI g5 3Ll 2255 la g 2501 65 51 (Y

ol a5l (glo g Sl (50 5 e STl glag 28U (5 AT (Y
ol gl oo b s Sl g 50 2 550 (F

sl oo (2wl 55 2 )y 3 laail B> 3550 50 U jlas plos
Wdgas o 2ll 0 g des Giles pa b slad bl 0 O
A (silge o b (2 olonl o 5 wogas 8 (slad alel o (F
s silss pa by glmli g 2 0 (Y

diogas @ g gtlomli g2 o 0 (F

Tl e PH plas’ )0 (oig y Jobono 5 j0 Jb pogu SO (6999 Wi g,

el pH o (Y ey So pSllgpl akais o ()

ol pH 4 (S (F &upH o (v

EDgad g0 oy S0l & (3udgyiad) ST b fiST5 ol 13 0l 153 (glb jouly 51 S plas
(PP) Shogs b (Y Al b O

PVC) wlls s L (F (HDPE) L3l L (¥

fogu o0 planil al> po iy 50 youly HLS b (9) 2 (5 (9950 Bl jo Sy ol oyl b

Gl 9555 Sl g i o gy ¥ 3] ol Bl 3358 g0 g oy 54 Y
28,5 ca L'_,_! (s

I ol OlS 5 cullad 5 0gd o S 7y wonle 0098 0 ygmldiiST 5T 0 D jeo al e g0 yo (Y

205 oo S5 e il 4 mte o g0 YL

n..ln.i..‘s_:.m-j St ) *ELQJJ_';M&_GL fdn__! U‘H!J‘i""ﬁl J5| dJ."A-J,.a .J}.ju}.n -L-Js.na dnj.?"rn g= g (?

8= Ol s 5 Ges Gl 4 e G (090 VL ools DS 5 Cllab pgo alse 3 5 3500

gt g0 00le 0357 (89 p 2leands ;iU

3,10 (87 o il (G atwSd (olb SodlS o ] Clilaie B wsd § Sond wsaid ;o ol ax

G o el aazme (F3)65 (F gac lalyz pd g B5,L 0
o Bl (S Lazs 5965 (F gas Sy SUSU 5L (T
35 g0 W youls 30 jalg et T 5 (]33] v | Sl 4o

s gk Gl (Y ez 4 a0l coeid ()

wasLa ial8l (F gl nals (¥

P | u.],lu: cLic le.hm.ﬁnf L.f,“.ﬂ J.a..:.lﬁ}u lﬂdf
sl Sagtlan ¢F Slwsss (¥ SIS (Y Y5 (0

-1y

1A

-na

-

-y

Yy

-\YF¥

-1Y4

-\Y§



Yo daxio 504D Sgo  owdids 4L goxo a,,.an

1) Sn o (0 podal g (2 yinnt 30 ) Slow g Fod plAT loslatul (895 Lomman LB a0 Sl gl 1YY

fa,le
A ;55 S (T by s O
s (F e (¥
3,18 1y slade oy pidien pais plaf (p8L]) Slais gleasils jo YA
peailid (F oga (V o, (Y &9, ()

Tl LS 50 (S j oole S0 lgie a0 SOl 0 )5 0 )15 oy it —ITA
st ) S jeaall S 0 po gl i et 4 ()
Sarad gty 2hs lee 4 (Y
J.EJ"‘“J" l_‘?]":"‘jJ ('Z'.S"“"'“ (53 ) ) (¥
Slped glacilwl (g9) p gy (F
2218 (5 S paine il o Jobo Cotan paliid )0 i) plaf (b wdigeys Y-
i (F akes (F S5 (Y sl O

’;:“’ﬁ-*:'}':'}u'”gﬁ“:'

B oo STy ity SN puaniliio G150 51 515 goandls LSUT 51y plas’ 1YY

CH,CH,CH,CH—Br
(¥ CH,CH,CH,CH,CH,Br (
CH,
i
CH, Br (f CHCHO=Er .
CH,

£0,310 5 YU (655 pbaw ) sl e g )T 51 Sy plas Y'Y

H, CH, H, "CH,
o
et
+

fomal itk 3 g JBGS], I plas Y'Y

H, *CH, H, H,
(¥ I\ T x (O



YF axio 504D

Do  puitideo 48 gaxo (y303]

H,

Light
CH,CH,CH—CH, +Br, ——a

G

c|-|:,c|+ﬁ.x<|:—c;_;3

Br
I
CH,CHCH—CH,
3

O -

N
H

@—COEH (f
C HJ\

A
| o«
~
N

CH,COH (¢

1) CH,CH,MgBr( 2moles)

Sl rﬂ.lfﬁj i) {g&aiJ}cm -\Y'¥

e o

CH,CH,CHCH,Br

(|:H3 o

BrCH,CH,CHCH,

f3,00 AVl g3k &8 pj eyl b 51 plas VYD

0o
0

@n

€318 & YL ol ydd 5 ol Lislu §1 Sy plas —YYF

Cl.CCOH (v HCOH ¢

Yl waﬁ' 23 kj'.\.ﬁ"g Jaams ¥y

6 '5 OCH, 2) H.0"
3

- (¥
C,H:—COCH,CH,

-
C,H-—CCH,CH,
CH,CH,

(f

-

C,H—CH,OH ¢

H
C,H—CHCH,CH, ©



YV d=io 504D Sgo  owdids 4L goxo a,,.an

fial plas gl 10 Wl o b 25 GLaS 5 (6 20y B0y cad 5 -1TA

Osr Q—CH_,_Br <:>—CH2E;r

) () (1)

Aiid (goluws (F H=>M>1 v H=1>1 (v [ =1 > ¢

fowml 5 @ w1 B9y o P2 2 B i) 31 S plas 1T

C(CH), (CH)CCl HNO,
AlCI, H,SO,

NO

|
(CH,),CH  HNO, "
‘ AICL, H,S0,
HNO,  (CH.),CCI
H,50,  AlCl,
HNO, _ (CH,),COH ;
H,80,  H,SO,

flwl J30 0955 alad 3oyl (ygole e 40 (Jg aed Wiy jlale jo 1T

OH (bending) Sleg,l acl> ()
CH, (streching)y ileg,) ail> (¥
(streching)  Lzs 55,5 (7
o streching) JSs,aus 5,5 (F
Casas ) lugige  Sap 0,50 plas —\F)
Pl eS8 e YE (Y S5 T g GeIYE ()
Y g5 g joilla (¥ S 8lF GeSVIE (eSS (Y
Coml pl32] 42 Jobd lauisilf i slisle —VFY
Sl yoaaigs )5 i ...L_._,,..lg_:__._ﬂ (Y ;,._.Ji,f.w::fu .Q.:J.:i (1
el 6 5 ] g S (T (S35 3k el S (Y
?a;la Sg=>g J;’f d..._n'.ni S| 33 |-|..1.5' JL'@Lu 4o —\FY
Ot s oells (F et 1y (F Crelly sirmigare (T niimes +omigee ()
Cams oo il 39 s b dor ds 1y STy alowi] cas o LT ciitusd ConndGIS Loy 31 —VFF
boly ws Sl 0 5 b (Y Leo g gl 38l ()

Jos 3550 21 b uiWlgS wign LS25 (T OzeleasST g4 pal 8l (Y



YA axin 504D Sgo  owdids 4L goxo GFjT

28 Ol IS ke (ol g b 3165 (! 51 (5 kot v )10 2 3T55 & 5L ot (51 Lo 5T 51 (g 5lemm —VFD
i razeo 8390 ol
e JoSas | g 3ileS U aigd co 0! s (g0 apabig ()
T o515 s paling azus jo Fe Zn (Ca Mg Mn Ni Mo (v
sz 5> Jale 9 ol s Jsloma ol 3g2g (sl g ansgs (¥
2y ey i (Sl oLl o (F
S (0 Jos g Pl wiilon egjgm ) «(Jaldi az b —VFF
RO b e gl sl 28185 4y ()
sl laga 5l 5l 205 Loyl Substrate slaas (f A5 o e laaigtlS s gy L (Y
Fams oo 75 o )0 B Jaige plud udei' b ol ji 4 4 gili 9 sl ou | prsnnnn Zwly —VFY
(IgD)D ppdsislSaail 5 (IR A)A dsislfaral (O
(IgM)M o dselfsrwls (12D)D daslSeel (¥
(1gG)G sdpalfgial s (IEMIM o daislgrnal (¥
(IgA)A daslfaral s (126)G daslf sl (F
fadias Lic claand Lol W5 aw Lol 0)lg0 alas” —VFA

Sl o eSS abdg IS (Y oA sdsrel (o peedS Q)

oyl o dSoanl oo dgands o IS (F S peelS (o5 o JeSmal g S (V
flam! ol dlawly Jefge ipmidap 40 DNA oS Lo oy -1F4

a oo (F tRNA (v rRNA (¥ mRNA ()
bl Ggldi (1510 3590 14T 50 (glFaun 9 (ugdTgen JeSlge 30 ( Jakw din 55 Llogage jo -Vb-

(-} " as H

Mk O JLl(F e lgy @ Fe™ i (el 800
109Ul 3 s 5alps b

e i a3 b 0,8 @ gl) olaainl plas” ;o -18)

(Gl S Jomails (F (G5 55 oogeal, (7 (SB) uglls (F (O 3ed O
3,081 8,018 {0yt v Egman JUgganw Joake £ plus 10T

shigs (F Sygee (¥ =i (7 2 )
TS 03 s908 051800 51 325 9)lge 510 plas —VOY

e s5e ()

e clael 3l g zg; (F wloet S gl eraan g (Y
o9l o0d 0,1y WS @ gz plaS (gu 9 9> ~1OF

saxallyal (F als (Y Jloda (Y o33, (A
13,10 S99 (g yiion W8 g pad olfiwd plas C3b j0 V00

dsse g 8 (F wlss (7 a5 (¥ FUREY
! ol IS U3 wacVligus —10F

ez (F pys (1 pss (¥ Jst O
0,10 6y pili oz 32 oIS LS > 558 VY

a8 (F dope (¥ 3o (Y S50 ez ()
€31 Bl |y RNA ¢ ok Saluiil oo b ~18A

Eg...-}i.ua.]_! asd (F &5 oo (Y (&5345 gace (¥ pajard ()

08,10 akac plailil 38 (g8 ik ypr plaS —108



Y4 axiw 504D Sgo  owdids 4L goxo a,,.an

OIS 55 o 30 oyl A g 1y cygmt 305 ¥ g2y Al o JUIS 10 (o iy 39

e (g5 (F ey (3ls (Y e 5 (Y ey (5 ()
Fionl i legomo o ol G plas 10 QRS 240

ve (F ve (Y Ve (Y vy ()

Sl pIas 30 210 ,F (95 bz Jleiml ol cas g 355 & by o Silaselia o9 ol (2,8 b
Sisun] juili

Jlyget (F JuSTz (v Jusl, (¥ Jed O

£3,18 (g ped A (5,5l (135 )8 o Fg> Jakw eluS

sy (F Sonrgad] (¥ =S (Y Sy ()
foml (sgeae 42 4 b yo SOl g

o3, (F ads (Y w8 (Y asy ()

fudylo (A (3,195 olws 1 (g plaS i )3 ladlls

o e (F predS (¥ e (Y el ()
g oo oSl guae plus wiadgr i1 s fueo

ouaallyel (F als (Y SIS (Y a, ()
3,10e0 Fiin G (Sl s ) rallins pof jabds fdacid (90,98 pluS

s 550,85 (F gy (F =S¥ (¥ A, 0
Caga o0 Sl oama olEiwd B plaS 43 S 51 ygauiaS 5l

gl (F axea (Y ko 52 (Y losels suie ()

¥o,0ud (glo jui 0l 5 5 slolgminl 51 S5 plas

(Wl G pjai; (F (Gwgoly) capjadj (F (Jljgeed) olfmS (Y (Jts ) aila] ()

Clmn Jle  WaF 30 OMac e Slos 1 S0 plus
aily Elpad s gyl Sdilan ()

Sl 8 L Dlest failig, (Y

Y il 3 b lgasl 5 boasalgsin clslis (V

3,8 345 Loomis dy Caed glgid culs | sals (F

_\Pl

-7

-\FY

APy

-19¥

-\Fd

—\r¥

-\FY

-\FA

-174

AV



|

L e

I Sy —

L

L]

- I——= I—=l I ||_||[

I|=I.

Tl_.h ﬂ_l :

T

T Ir—= &




I

= I 4 0 - j—J 1
|- B
nlml ]
- _
1] -
.
N B
1]
i
.
:
11 _
1| mimi
il .
H__LJ_l_L_]ﬂJ_l_]__I__JW:]_]_r_]_J_l__J_.l__.

T W T vV T l—— T VT T ]

]
3
I
;



|

|
[

S | R | | | (— | S— | S— /. I

Il

L

|

T

_

||

1 =1 r—1 —1 —1 r—1 —1 —1 —

T
)
]
;
I
:
}
:
]

__|__|__|._. __J_ _]_Jj_.





