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PART A: Grammar and Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence. Then mark the answer on your

answer sheet.

61. [61] Mr. Gardiner ... a new chance to make up for his big mistake, resulting in such a great

loss for our company. (T8 & ) oy F ol 3)
1) has offered 2) offered
3) is offered 4) has been offered

62. [62] One of our classmates hurt himself when they were getting off the bus, ... ?
(FY ddao N (3 ¥ el (5Ls3)
1) didn’t he 2) weren’t they
3) didn’t they 4) wasn’t he
63. [63] She is the girl ... burst into tears when shown a picture ... reminded her of her late Mom.

(oY dxiuo F wyd & eSSl (319))

=
3,
e 1) whom / that 2) who / whom
I 3) who / that 4) which / that
x 64. [64] Gabrielle has made a number of ... for improving my writing score. They are going to be
.;: practiced in my next exercises. (Y Ao F iy F (et 31g))
%) 1) pronunciations 2) recommendations
3) advancements 4) arrangements
65. 65| Left confused and a bit shocked, it took Alex nearly a month to ... what had happened to
/\ him. (00 &nins ¥ iy I (k1 3153
\0 1) figure out 2) ask for
3) read on 4) jump into
66. [66]Not ... the company turned to obvious areas of cost-cutting and reducing the number of
its old-time employees. (Vs & 3 33 ' el 5L
1) certainly 2) actually
3) surprisingly 4) unluckily
67. [67] As a faithful full-time mother, she, always with enough time to ..., was eager to please
and be funny to her children. (10 & ) oy F (mmtlSH 31s))
1) spare 2) burst
3) regard 4) shout
68. [68] A tiny baby soon learns to ... its mother’s face, from other adults’ ones, maybe out of its
need to receive her warm hug. (18 s ) 3 ' a3l 5153)
1) comprehend 2) distinguish
3) degenerate 4) collocate

PART B: Cloze Test

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

There are lots of people in the society who need our immediate help. Life is already very
...(69)... for them, so we should try our best to make it easier for them as much as we can. One
way to help them is to ...(70)... what they need. It includes clothes, food, money and other things.
Even if we cannot do that, we can be kind to them. Many children who have no parents need our
taking care ...(71)... them. We should speak to them ...(72)... and do whatever we can to make
them happy. At least spiritual happiness should make them be hopeful about their future.

(Cniygls)
69. [69] 1) difficult 2) enjoyable 3) actual 4) little
70.  [70]1) donate 2) call 3) pause 4) forgive
71. [71] 1) with 2) about 3) of 4) for

72. [72]1) reall 2) calml 3) specially 4) religiously
y y




PART C: Reading Comprehension
Directions: Read the following 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):

One winter, Pauline discovered she was expecting a baby. When she told Cholly, he surprised
her by being pleased. They returned to a relationship more like the early days of their
marriage, when he asked if she were tired or wanted him to bring her something from the
store. With her life made easier, Pauline stopped doing day work and returned to her own
housekeeping. But the loneliness in those two rooms had not gone away. When the winter sun
hit the peeling green paint of the kitchen chairs, when the smoked hocks were boiling in the
pot, when all she could hear was the truck delivering furniture downstairs, she thought about
back home, about how she had been all alone most of the time then, too, but this lonesomeness
was different. Then she stopped staring at the green chairs, at the delivery truck; she went to
the movies instead. There, in the dark, her memory was refreshed, and she let her earlier
dreams control her mind. Along with the idea of romantic love, she was introduced to another
physical beauty, probably the most destructive ideas in the history of human thought. Both
began with envy (the feeling of wanting something that someone else has), succeeded because of
her lack of confidence, and finally caused her to stop believing in them.

(ltae &1)3)
73. [73] According to the passage, just before Pauline was expecting a baby, Cholly had ... .
1) loved Pauline dearly 2) cared about Pauline’s dreams
3) worked every day of the week 4) stopped caring as much about Pauline

74. [74]We can understand from the passage that Pauline’s loneliness is different from the

loneliness she felt back home (lines 7-8) because ... .

1) she shouldn’t feel lonely with Cholly 2) she’s more bored than lonely

3) she’s a mother now 4) she wants Cholly to be more romantic
75. [75] The passage suggests that going to the movies will ... .

1) make Pauline want to become an actress

2) make Pauline force Cholly to respect her

3) create a financial difficulty for the family

4) only make Pauline more unhappy with her life

76. |76] The word “another” in line 11 refers to ... .

1) dream 2) beauty 3) idea 4) love
Passage (2):
European historical architecture is among the most well-known in the world. One example of a
famous architectural structure is called “Stonehenge” in England. Stonehenge has many, very
large stones set up in circles. No one knows why the stones were set up that way, because it was
at a time, before history was recorded. Many people think Stonehenge is holy. In addition to
Stonehenge, the “Acropolis” in Athens, Greece is also very famous for its architectural
structures. The Acropolis is a flat-topped hill, which lies about 150 meters above sea level.
Many historical temples and other buildings were built on the Acropolis. The Acropolis is a
huge tourist site. About 14 million people visit this location each year.
Modern European buildings are also tourist sites; The Eiffel Tower is the fifth tallest building
in France. When it was built in 1889, it was the world’s tallest building. More than 200,000,000
people have visited the Eiffel Tower since it was built. It was named after Gustave Eiffel, who
designed it. It is now a symbol of France. The year 2009 marked the 150th birthday of another
famous tourist site in Europe: Big Ben. Big Ben is located atop the Westminster Palace in
London, England. Big Ben, now the universal symbol of the united kingdom, is the largest
four-faced chiming clock in the world.

(ltae &1)3)
77. |77 Which of the following places is regarded to be holy?
1)The Acropolis 2) Stonehenge
3) The Eiffel Tower 4) The Westminster Palace
78. [78] What would be the best title for the second paragraph?
1) Historical European architecture 2) The History of European Architecture
3) Europe Tourist Destinations 4) Modern European Architecture
79. [79]11t can be concluded from the passage that Big Ben was built around the year ... .
1) 1850 2) 1859 3) 1889 4) 2009
80. [80] Which of these sentences about the Eiffel Tower is NOT true?
1) It was designed by Gustave Eiffel. 2) It now symbolizes France.

3) It was the world’s tallest building in 1889. 4) It is the tallest building in France.

oy B3 199 S0 @

&




@ obaidt g9 — 1 (go3T

Hee © 1D

(07 5 sLaains) Sl plas E(X) = F(=X+Y) | =) &b slog0s il oo Jolio oygoas T @b Hloges [M] .AY

(Y 51 (sLaanio) Sl plas FYX +1) @b &wols .ol [, V] 556 F(¥X) &b &ls [AY] AY
] o VY
[—(3,—] (f [_Ya_] s [—0,\\“] 4 [_9_] o
Y Y Yoy
(161 (staamina) Sl plas Y = TX) &b dolo il F(X) = x" —vx"+¥x SI[AT] AY
X
o) R-{) Re () 0
V) 51990 4 S guzmo AU o o | Jmslibo i ygio g(x) = f(X) =Y ,loges [AF] AF
\ (WG sladmio) flaw! jude wlaizo b oo g h(X)=\"f(YX—\)

>
\ Y (Y 10 ()
P» X
v YY (F VA (Y
2(x)

|x+\| X< =)

(VA 550 (slaamis) Sl cawyo T X) = ¢ Aulo U 2ol 590 30 3 04l90 31 Suplas [AL] AL
-X X 2o
ol G3gmo T0uST (¥ e (090 10ST Sy Cel 50900 ()
el Jg3 a1 (¥ s Jo5 1051 Jg canl Jo3 ¥
s ae Jolt ¥ = J(F() = D(X—Y) il el ol F(Y) =) izon s R il b Jo5i st £ i [A5] AP
(VA 510 slaasin) Sl g
0 VO
Seds (F S (¥
Y 5X<—)
fuibly ARBIS Wl 0 grames sl wir K .cansl 35 plaels s, » F(X) =1k 5=V SX <Y @b [AV] LAY
—X X2\
(VA 65 V0 (sLaamius)
¥ (F L\ Y (Y VO

= V(%) s 8050 Bl 00t ¥l X—= Y Y(X) = X" —KX' = X+ )le mnas suibo 3L [AA] AA
(¥F 5 VA (sladanio) flawl plas” X+

) (F Yt ¥ ¥ QO
oo £(Y0) + F(PY) o il F(X) = =Y | X |41 iyt [=1,) 53 5 o ¥ gl 5,90 b coglicio ot F(X) ,51 [A4] A4
(Y4 5 Y (slaamio) S awl

o (F -7t —F (¥ =Y (1



- . T
(YV 9 71 sladanino) Tl o] oo Hladio plp di Y = —\"Slll(TX—?)+ O &b oo 35 Hluio [40]  A-
¥ (f Y b (v AQ

- Y
\ o ol 630 Sy yo 1,y = cos?(ax 1) il L b loges Jolie J50i [11] A

/ (V4 G YV (sladomin) Sl plas| @] Lans oo ol
: £ A

1 ¥ — =
2 £ Y Y

Y (f f

ol 1y SLkio 515 (g9, alaili aiz [0, YTT] 530 ;0 cOSYXCOSX +SINYXSINX =SINYX Uoleo Olg> dcgome [47] AY

(66 15 Y0 (slaamise) oo o
VP (F Ay f va
(8 LYo slaaxi.e) (k S Z) S Cam! ,al.xS tanfx = Aol ‘;Lf Olg> [a¥] AaY
T
tan| fx+ —
v
kn = kn =« kn = kn =
—+— (f —+— —+— —+— 0
A fA A\ \Y A Y¥ ¥ Y¥
. Yx—¥f X+Y
(oA 15 o) (sladamis) flaw! plas llm( 7 - ) Jool> [aF¥] A¥
x>0 X' —YX X +X
' ) )
—oo (f o (¥ —? 4 ; QO
. X —tbx-—Y . X+Y G
(0 5 01 stadonins) fcol plas’ M —————— Jol> sl im—————— =400 s1[18] 48 &
=Y X +ax X +ax+b
q Y i
R Vv -« va ¥
Y Y ¥
i B X+ 3
(67 5 00 sladni) ful plas 395 Ml iilroe (Koluad 0y = ————— &l Gulei S [17] A7 =
X +YX+Y {
E i 5 E s

4 (* Py \/ (Y

QA
. X+
(17 5 08 (staanis) Sl plos lim fof(—\) Jeol> il g5 ygoas Y =F(X) @b yloges ,SI[AV] QY a -
X—>—00 X—
Y (¥ YQ
o (¥ K\
X+) tan tx
(17 G5 04 (slaamin) feanl plas lim f(x) Juols il f(—)= SIAA] AA
X—>+00 Y-x  |x-Y|
T T
—(f ——( T -
Y Y

lim (Yf‘“(x)—f(x)) =) el alhld g aibly 4l 200 o1, Y=Y, A8l cilxe baid R &wlo b f 20U ,51 [44] .44
X—>to0
(14 6 03 slaanino) fewl plas’ y, slade

)
V(P I —— (¥ o ()




@ oladt gy — ) 03T

(18 6 €71 slaaxio)

(! guo £ 52 ool o[ ] )Tl plas’ lin}r[fofof(x)] Jeol> o f 2 jloges ag amgs L [1ee] oo
X—>Y

Yy
-Y
-\ ¢
\
T “
AN X o (F
=

s © D

(MG WY slaasis)

el ,AMSC =

(VWG WY slaasio)

(YF 9 VY slaami.o)

(FY G\ slaasio)

(FVGYY sladmins)

Y
LT AC=B + C a5 GlasigFas ail ¥ & po s p0 i ylbo Sy C 5B=|:\c

(MG YY slaasio)

a b Yy -
Sl plasb + ¢ me‘m'bb).n.\;um,n‘B=|: :| 9 A=|: :| o ylo g8 ST[VN] N4
C

d Yy Y
-f (f f( Y o (
Al Yy =\ Y
A'B oo pgw gt g p9d yaw &yl o KT st B=[Y o Y| qA=|f o £, SI[)¥] Ne¥
f Y T7 O
#A (F Of (v OA (Y ¥ (
Yy = Y
v -t A Y
) 4
Y -y Yy -¥
A o
f -0 Y )
oy
} 6 o | . ]
Sl plas[X Y] \ \ =0 Aolzo 31 X Hlado [1oF] )+F
5 0
) )
—(f (v —(Y Yo
s Y

)
¢ ! ,l.\sB=;A ol gluwsys wil A =[(A—J) |, ST-0] 300

\
—( ao ()
Y -

¥ (f XU

S N A I
) R IO '

Sl o105 C Lyl (3o 5o
Yt - QO

Jio (F Xy



Y - ax+by=c
X=Yy=Y ,5l.cuwl O ygody Y gezme culps e ¥lo (ygylg Y , , ©Yoleo ol&iws yo [1+V] eV
Y o ax+by=
(MG YF stadnis) Sl plas € — €' Jol> olST il
-f (F 1\ Y (¥ Y

5505.3(:5)9]& 090 85 ) glads 4y glo 1o 35 w0 (wiid (o Wolro .ol ubg,&.oC:(X—\)Y +(y+‘,)\‘ =5l [1+A] NeA

(E16 & slaanin) Sl plaS wlé o oy Lo g9
X +y —Yx+fy+i=o (¥ X +y —Yx+fy—f=00)
x'+y'+\’x—fy—a=o(\° x'+y'+Yx—fy— =o (Y

Sl plas 2.0zl wleo (X—0) =Fy —y =¥ X' +y  —YX—fy =a gloalsles a0 pls g3 [1-4] )44
(£16 & slaaxio)

¥ (F Sy Y@ '

Sl pIAS 08,5 oy i oo X+ Y = XYY+ V=0 8l 50 a8 M(Y,—1) &aii 51,35 159 o2 y50bsS Job [11e] )V

(£10 & slaasio)

Wy (¢ 5 MY O

LS S5 5 @m

(¥ 91F g A LS T slaamin) Sl guzmis ) b i gL LaS 51 Sy plas e [11Y] .

| ﬁ&d‘.ﬁqu’ﬁ o551 bl ).;..\iuxau FA » goue )fl 4

Sl ﬁ'é.zuﬁpu 'Y SAﬁoliﬂ ‘..»:,b l‘-"‘AiU:"u fA).’Lsé..\.c)ﬂ 41
R rl‘-‘-luf*’” Yv¥ Sf » ol&5T WSk ﬁ..\.;&.ﬁu f/\ﬁ&&ds ;‘(\"
CM‘ﬁ%Jm \?39)40&1 ‘..»:,b l‘-"‘AiU:"u fA).’Lsé..\.c)ﬂ (f

Sl o108 Y = X lodio bl X+ Y >[V0e— XY | o X+ Y100 — XY 5K o ornb sac 95 Y 9 X ,S51[11Y] )Y

(WG slaasio)

f(f Y Y Y (

(1 559 slaamins) Soidwd Jol o2 43 G O+ F g VAN + 3 Slosl (N cod)y dw c2mb due iz lila [1T] )Y
qe0 (F 0o (¥ VAo (Y 40 ()

(W 15 € slaamio) Sl pluS b el £ 9 1Y il w5 a3 b rub sus 5 YA 98 xub Slas] iy S0ilo BL [11F] Y
A (F fo (¥ Y (¥ Ya @

w
€0 35 o0 515 VY Blow 4 Sigined diwd plaS 5o (—0) sue PV =a igies Aly 4 ase L[NA] )10

(Y VA slaasio)

[a+¥], (f [a+Y], ¢ [a+Y], ¥ [a+)], O
v
(V7 5 VA (staasuio) Sl plaS (oS oo Gowo YYX =TV dolro ;0 aS o0 dw b due oy J 295 [117] NP
Voq (F YoV (¥ VoA (Y YoV (O

Sl pIaS 1) 9 A panndiy Bl Bb ST (S G VA +1 VD = £ Woleo o b 98 o sluse! ,F1[11V] NIV
(¥ 671 slaaxio)

¥ (f A b (Y Y QO

ol 5 p23 3190 G @

&




@ oladt gy — ) 03T

(YA 570 itaani) Sl IS 1,5 &y .l )3 = A +Y3 Al (P> VK, Jals S1,5 50 [1A] 11A

\Y (F Yo (¥ A £
(14 5 Yo (slaaniso) Sl ploS' G jo jmnn Jgb p35Tas el 10 531031 g ¥ & o 31 ool Bolw 1,5 S G [114] 14
oY fQ
Y (F 2\
b —_—
oS G GI)5 ughy ol yo £ gome olST wiil Jolio JSoi slae G 31,5 ,81 [1V-] Y-
a c
(¥4 G Yo (slaasiio) el
g V(Y AN
f d
YA (F YY (¥
Ceo
V(E) @Lla.ow\_JG.ouJP X j9%0 59y &5 B 9 A S o 90 oy = s i Hl0g—0d [\ avy
S
ol 5y cwlos S e8> X jgme ez 30 A S oo 4 Jow yo el y§ SIS
B (o staanisl Sl yio iz B o yxie
(s)
Ay (¢ VAP (A
YYA (F Yoo (¥

Sl igSr t=AS Gt =0 3 4T <8 ool X =t + Ft+ Yo 904 ST j3 5 2o 5o Woleo [1FF] ITY

(V190 slaaxio)

0 gidiS s 05 g3 syl (Y 05 g5 (gt 0 gulidiS” lal ()
o..\ﬁ,.{:ad.ls gy (f o..\S,.{:a..\.ZS gy 4y
x(m)
S ol (S o0 S 5> pdiiamno (§ yrmno (59 45 (5 yie sloj — e sloges [1TY] ATY
$o
"7 o e Sl 4l 1 yio wiy &5 5o Sl ddli Yo )0 5 yin ol brwwgie (G5 .ol 31
°l & W oW s
¥ (f I\ Y (¥ oo (A

lalts 4y (yoowy iz 50 g 0iS o0 b Al A oo 31y B 6 A I pe Ao Aol ol i b g paiinnd (5 o 33 (5 pxi0 [1TF] AT

m
(A9 W staani.o) Seal plas’ ST jo o yzxio Gl oy 0 VO — & ey B
S
P\ e -« =
(V) o) ol Wlgi o0 @ ygu0 pIS 1 (3T o= e puwr I g03 w35 i ygu0ds S e (yloy— b Hlogei [1TA] YA
v v
a
— ¢ t oy ° t(\
A € v v
° t ° /_/— t

(f \



20 56 oy 51055 oo 307 9 K0 395 (5 k0 A+ Abold 43 1y xilo (ST ouily el 5 > y3 A0 W e o b (Lanogi| [V7F] AT P

m

(4514 stoanico) nvogilandly 8 a7 559 sl baipdaiS olid 5l g ooy o/ FS ouidly STy
WS 0 3,5 ale 4 (¥ Wl o gsle (550 VIO Ho (
Dy ge iByie aile 4y gy Al o (F sl oo wile (550 Vo dLold s (¥

m
Lo Gt pmis L 9 0010 Sy (yans .5 20 C5 y> padiianno (6 a0 30 V1O o & A— Lauwgito &t juo b (Syzie [ITV] ATV
S

m m
A glactizd 3y 4wl Wiz S i bl ¥/ B o o] 30 S yxite Jawgin Sk paw 1T1.00 5 5033 1y gunnno (3o 31 (g ylio ¥ —
S S

(098 Slaamio) S Cawl OO;CASP M.ibogouup).ux
Yoo
(f Vo (Y \WASK( Ve (O
v
. m S & . . &
09— Iy =0 10+ Cdlawmo BS o yo ol —f’s—Y Sl Ol b ppilimnd (G iwnd (59 0liguoti €8y Jlo j0 a5 5y [1TA] ATA
(V1910 slaasii) Sl 4l p g0 W o (93] (Gles] HO S ymito S s WIS (o0 (b Cgs gt
Ao (F Fo (¥ Fo (v Yo (O
oduu—m> T euw‘fg)lauwéhum@&y)&}&»@m [yya] va
e o Coomw a Hloaccls haw YU 1 590 8310614 4l o/ 0 wae O Ez ol el
m
a=e T ogld il FVIWW — Kow bawgio Cue g 531051 Sy (9] 50 )51 .05 2 o0
S
o
(W 510 Slaasio) (1‘E=\") f ! yio
Y (f f( Yib (¥ YQ

m m
Sy b 50 oo Sybay liwly S p0 Vp =Yo— gV, =\ — ol sbgui bewya B g A Gyxioge [1Y] AT
S S
B m -
L S o 4 1y 098 5o ¥ Gl b A oS o el AP b 3l 0 555055 51 oy T Aol 45 glatizd 13 .idund
S

RSy ey S ynite 93 LS il il j9dme g1 i iz s 4y alizd (51 B S porie Buig i Gl 8511 AigeS iy

(VG Y sladmio) TUSSS 095
\ # I\
— (f —(r v —
Y IA) 4
aty) AR 0 L S o S > el y b (g9 AT 1y Ty ylojm ol jlogai wj S [1T] AT
f m
=) Loy slweil 5l Splas j0 WAL X jemo Cue 50 9 Y: S o Ayl ey ST
©) (¥ &sniso) fml gl g S yoxio g ool (b Cdluwo b glbwl> Sy
S
Y o
§ t,=0s Gt =Ys (¥ t,=0s G t,=\s (
t,=0s Gt,=Vs (F t,=%¥s Gt =\s (¥
x(m) Blao (WS o0 OS> Canly S 59y g el Glih b oS (S i loj = )0 Hloged [1YY] AYY
oY Fml Al o b S o 090 Al A 50 I poio (| drwgsio G g ] ) SO
(W G Yo slaasio)
Yo
\s
-—— — (O
f
f e
o ¥ \ t(S) Y

ol 5 p23 3190 G @

&




@ obaidt g9 — 1 (go3T

ol o a3l o A oS o0 By (95w JUo 5 Ao gl )l a4y Slaxs b YU 311y Siuw S Lyl 0 [1FY] AT

m =
(g=\°sT) TS 00 3595 10 (o) e 43 Cutlv 1 yRogleS s 8y 42 b g Al s 3 (g S

(YF 9 VY sladaxi.o)

VoA ¥ (F Fo oF (¥ Yo oY (Y YFF F O
Gyt (5 331 IS o0 3395 3 (o) b 49 day 4l F g 09 0 1)y eSw Jl I gLl 51 slagls S bulyd yo [1YF] AYF
m
(7 5 7Y (slaamius) (€=V 7)) Sl odg anill ko wizy oo gebaws 1 (S0 o gladyl )0 algls oyl
S

Yo (f Yo (Y Yo (¥ Vo (A

090 asb 99 Ay‘ o 3lol am Gdl.ww J,‘ ast 99 9 Og 0 b, GCLOJ)‘ 31 adgl [SN-goW us.\.‘g{." -]aab.& 30 6‘415.15 [val Yo

, . Ay, , L
(V¥ 9 ¥¥ slaaxiio) SCaw! 's|..\5 J.cl’ .A.»Ssn L?b |) Ay‘, el
\
NI ¥ Y YO
(y jfaz V/BS ,51 g g0 by dudel s (390t g9uno £ ) 31 3 a5 JU 31 AL silo Aol ay s 90 S Lyl 5 [1¥5] NY'F
m
(VE G VY (sloanios) (8=Vo) Sl ail wiz At way yio Vo & pur 90 Aol ¢Syl pumr e
S
o/ YO (f o/ O (Y /o (v Y O
(FF 5T+ (slaasis) Sl Syl 3 gy 35 51 Syplas [1TV] VY

sl O g2 0,y Glogyed 9l Sz )0 e S S5 Gld g O
285 azds ogies ol 0B ) Ol |y O pos ol (F
D900 fite Ol G Wl FoS pur 2 4z g0 WIS CS o e ST ol sl e Se Gl 4 (F
238d 8yl gy o 4 45 2l 1) (amzr lgisai Lo SIEN o (F
3 I 2w 53545 KE py2 4 ooz 4 F, =YN 5 F, = YN .F = 0N a5 b ilbiko (g9 4w [1TA] IYA
Aoy b 210 a5 0519 x4 Wl (o0 Lrg b (] &5 (L &poS g aonlins 831051 5T .39 0 8,19 €051 51 8 STaal (g

(YY dio) feunl plas Sl uslg o, —a . ok a

min min 9

Y (F 10 (¥ VF (Y Yo ()
3 owmt 9005 30y Call ol b (L SU (ol €8 o Jlo )0 (A81 g puiitinnd (G o )3 V) Cull e s b &5 o [174] NTA
T L e (i S0l ) 6 S (b 1) o/ OM Cdluno 395 8 > &l 19 )3T 40 pamr () 51 im0 (G ko

)

N)e“ [ olos il
kg P

o/ Y (F o/ (¥ o/ Y (Y o/V (A

(67 dnioo) (g=1-

N
ﬁd#nﬁs‘”;‘ex‘xﬁéﬁeﬁﬂ/\ Uyl 28] o g s (o (i SBaol o o )51y S50 0 [IF4] AFe

N -
G0 ey il g=\°k ) Sl 4l j9dome p yo Wiz e &5y old by Feem L plp o &gl <L 5
g

(€7 9 £F (sladamin) (oS

m=¥ . kg - o/ (¥ o/ YD ()

| (000000 Y e Vo




m . .
S o dy £ Y s 4 Y ol L b yguniliol 3 998 g0 (55l j gl ylgus FoKG oy a3 (F095 lat [1F)] IF)
S

m 1 T - .
CS 3o d £950 ol Coomw Ys_' Sl b jguilul g ol (xSlw jgmilul d‘),mfﬂ,e?abwmn‘agédl})éﬁsn

N
(7.5 TA stoanico) (=)o) ool p,Folis Wi M (ol Ly asds 9 5395 (6ol (339 5511 151005 0

Fo (¥ fo (¥ Yg/o (Y Yo O

s 551 sl ook 010 45 (S hao! 904 36 g2 & T 5keS Vo 32 4 b5 05 IS po [1FY] NPT

b 5l (0955 8311 (55 (90595 s Al 30 il o/ F Lo Gl 9 e o (o2 biunn] S

(619 €0 slaamius) (g=1e K ) Sl (98 g Wiz g o0 0519 (LS 5 2 (a0
g
"""""""""""" YAe (F Yoo (¥ Ao (¥ fo¥a ()

0aTgd BT (53 «dlo (53 ol gl (05 Ver WalS Sy (i 6551 L (00,59l Fe Suigo Sy (Sudr 551 [1FY] IFY
6V axiuo) fewl dgls BT 5y ol p oo
Yo (F oY Y (Y Yy (O
33 0 Gy B by Sasl gy B8l b (59 AT o F 3 (69 i (S @allao [1FF] NFF

F

LIIII17 177777777 7777777

o lnd ()0 s loj o [y ey (s (551 Sl 5 Gl )loged S S plas 09 0 05l

(EA 9 &V (slaasi) Topd oo

K K K K
th(f Mt(\" \At(r \it(\

P2 et (oo (1) o8 (sloctl &gl 1§ S Gallao iglicio 138 90 (5l Job ek o> (LS (5950 ylog03 [1F] NFD

Jsb Gl iy 90 (1) 158 Job (38! Jobeh 4y (ymy 31 ans ST oS 0 ol328T My oy 4y o oY) i slaiil 4 5 M

(i staanin) Camsl oIS Y Lol wisly (V) b
m,
F.
™ \
) — (Y fQ
f
\
o\ 0\
X A

Xo  YXo
m -
JEo 50 VYo o— (61,555 5o Gl Lo of 0599 s92e 51 VI Alold &y (glabaii «(150dn) o ,SIL SO sbeo s (59, [YF£] NFP
S
(01 5 €4 (slaamio) (t=Y) Fa05) o0 90 W aiBd & 10 0, SIb (ol slro .ol 5
Do (f Y’o(\" ‘\oo(" \é(\

(FY G 1 sladmio) Cowl duzgi BB ygig ... 8B Lowsy (ol 0 0 By ... B ybar el 00l divuy (yguolS
S ‘930 —;‘Aﬁs (" JS‘ —%Aﬁs (\

|S :Q | P9 —gl> (¥ Jsl -l (¥

ol 5 p23 3190 G @

&




QT)_t t=°OLoj)'| F QUS‘:@“sgﬁ’é)b)bs‘;ﬁ'@Mu&ég) Ykg Pﬁ@wbw)wug.)é [\fA] AFA

b 570 F (970 Jlac 31 oy 15 51058 o paadi 0lo3 b VEYEHY &008 ST 50 T cae o 45 (5 j3bs w0gidiso 5,5

(6 365 staanio) Sl oygiom i 5955 530 g igio ol i b o F (g9 i @ad 51 g 4l 5 o 9 ok
A(F Y (¥ 7 f QO

(1) IS 30 51 cansl Jolai Jlo 50 T 559 el 9 o 50 sl gloJsis ,o [1F4] 1F4

i F g9, 831050 caudsly (1) s O & S (69 30 83l pl o ¥ A S (g9 5 8310

(1) Jss 1) Jsa (€0 9 £ slaanio) (g JI yuo 7 p 52 31) Sawl 43 (39 3l
Y (F Yer N Jr o

S Bamol (ygu (A8l o gebaws (595 2 ¢V 0Z 032 41 (Slo i ¢« Jolio S Gallao [10¢] VO

WS b Al S 0 1) 590 ST ot )51 .S co o590 CB ISy wygoas O i Jgo

(oF G €A (slaamio) (1’!3Y =\°) Flawl g gud Sz & ginS (59 5 ;)}.3
Y (F o/o¥\o (t o /Y (Y AN

99 0ol Py 4 (FgnolS o0 190 o Ve gl b 1) (oxbrune 3] gy (G 9 5 3lxe (G0 ST b 95095 [10Y] 0)

S Wz gl S5z gl i 530 1) g pled WS oo sl 9095 (G I i o )3 Yo T (605 5 9095 052 il

(oF inio) (9 35 515 5 sy, (3900l 9 9,995 51y 1) (2 b S ao!  3u) Ty 30 1) s 033 (yg B by
VE/E (F V/EE (¥ VY (Y WY QO

G935 83103 12 s (aa) 90 & CBIGSy sloplo <8 > b ooy b HITR iyl 50 YOKE o 2 4 lolsalo [10T] VAT

@ oladt gy — ) 03T

N
(016G oF Slaaxis) (é,.w uajb Yo K w}c.h.w)é db‘; uL}'.w 3)‘.\4‘90.0.0) &L'.»i':Re ) Sl 09‘9*' e ‘°)‘9‘°L°)'3 ¢)|5 6')5):)"‘
g

Yoo (F YO (Y Yo (¥ Ydoo ()
(11 &) Sl ooy ly Cawyd w3 slaw ;b 31 Soplas [1OY] NOY
Ll S s 10 31 S B 10 0)lgad (IS o s 0ol Kales &S > 0 (A
Byl 1, 095 ke Aiius lwes 35 s 40 Slwgl p 3)ly (59 ool Kialon S > o (Y
ol Gl o b Cpz o o lgad 0ails il (59,5 Cyz 0ol Salan <5 > jo (¥
Ll psie G b oS > S osles Kinlon S > (F

(1o 5 1 (slaami.s) 39 0 390 3l Towo 31 HKilwgs 4 olfid ool Saalon &S y> H0 [16F] NOF
Sl pd gy g S glaylo p (F ol 0398055 Silwes <S> ()
Wilogz A 50 Silws Slid § 5lKe slajls,s (P ] S 4y gy ol 85lasl (¥

O e S o0 b 1y VoM Job 4y (g o HU Fo aiBd p2 10 B 0 plaxil ool Sobled oS > a5 (5, Kilwes [100] VOO
(17 &nd) flawl 4l 2 ko Wz b 2l 32 0930 Wiko 53 Kilwgi (ol brwgio e juw

o/YO (F oY (¥ o/NO (Y o/\ ()
Cluno ' WS oo Job 4wl wir il oo X = YCOS(Fomt) &0 ST 1 ;Silug Sy ol Knlod 8y doleo [165] NOF
(1 dnivo) €39 VYA byl ;Kilusgs ool aasgi oy oo

i A \ \
I Iy Vo Yo




Jlo 5o Sl Gl p5 il g S (g 28 &y Juaio 54359 < Jiliie JSCi allae [10V] VAV

k=v..N m-Ykg ajg U puiS 1y g 00,5 Lals OCM &jluil a0 Jolei cdl> 311, aijg o5 o .05l0 1,8 Jolas
m

L (CCOCoL Fom a8y pb SlacdS Jewily 6551 55T s plil sob Salos Slug <5 >
FITI TSI Frrr7rrr777,

cm
(1 9 1 slaasin) Tl — bz o (9] )0 49 Cas yuw il o/Nfd oy o0 Jolba dlags
S

Yo (¥ oY (Y YO

oy O e 33 (glodlus JRilwg (cidier (55551 9 Jummiliy (5551 W loges [YOA] NOA

Sl plaS JSlwgs Ao s 49 ML a5 1 joue 40 ,SKilwgs (AT o o] 00

(¥ 9 11 slaamio)

Y \
£(\“ Jr v —Q

Y Y

Slrdob 9 oSy slpp > b oslw aKigl ¢ Sl glabuo a3« Jolio JSi yo [104] 104

L ailigglamo o b B 35Laus 91 5 ko (sLaSigT Job 45 (5 9bas ualaizks g wglivie
(1A inioo) audl oo (SLaT az ) 3 Loy gl (48,91 50 lwes
WS oo lws 4y £9,0 F 5351 Ladd (A
SIS g0 Slgi 4 E958 il SBGLwg 590 b Sigl den (¥
AL oo o 4 £9,8 gl Ay ¢ wile oe oSl F Sl (¥
Dgdise Jiie ¥ Sigl 4y puits cle 4 6351 i Fte g wadise Jiiie (55, L Kisl Lan 4, (F

2 g by oo sl K o 538 2ol s W o 8535 ¢339 45 538 2 ,Sibogs Sy 91 Jgb &y ool SigT Sy [17] 15

(1Y 610 Sladmis) Sl I8 o alaily |o|..\5 il uLwS; b oy )fuLwy 9 oolw &5;‘51 ogld 5,90 )f| ..\.»JTGo
\
W =KL W =+/YkL (¢ W =YKL (v W =KL (\
(V) oo
S
(06T staanio) Sl Cawyoli s 35 plas [17Y] N7

S oo Lyl S5 4y el 5 cudilagy ccuodles jo (S5 (i bodsy gl 5 oS ST ()

TP gy IRy 3,10 3929 punz G b ool st S jo s e I i a5 slosle 4y (Y
Sy 0w 1y B S0l b 058 b 5 (Sedlage ame « ST (glgn pils (sl (F
w,&sapb@%| oS g 000 (slrog 5 a4 a5 aiswd 20,5 aily (sl iy ey gl (F

(05€ staami) Sl gloxols O 38 395 lgo 3 olaws a [1£Y] NPT
s> Sai # ol # CyH, O, # CO(NH, ) # )8 # Jos
f(f Y Y Y ()

Slasi Lygl 50 48 guols lapyglo lsle 3 8 paie p,59lS YIAVD diljg; «s5lwyglo AL, Ky 48,81 [157] APV

Olbe B Wz (5, ¥+) ailale by )5 P10 gebo B 2 052 939 HIT & Cawl 1B 2l (S0 )59y0ud 8 i) (0255 Slas]

(160 staani) (O=1# .H=).C=1Y .Na=yY . K=Ya:g.mol™)ssi oo odos
Vdooo (F Booo (¥ Yoo (Y doo ()

ol 5 p23 3190 G @

&




@ oladt gy — ) 03T

(VF 5 VVestaamiao) Sl oo gz Jolas ol 0yg0 30y 5 Wlhle 315,90 wiz [17F] NPT
Al e S 5l 5o a5 28,5 L 0 o HCl(aq) S5 (6l g oo 1y Jols <ol & lie —all
ol Sl (6 0k ¢ ymrn glad jo Jolad 2STy S (gl Joles el -0
Byl (S o2 Jolwr cdale 4y Les odle Jolos ol -
o3 [HT] sobuns |y [FT] Jolas clale Jlade Jols el & )le & 90 50 ol oo c HF(aQ) Joloo jo -

¥ (f Y (Y Y ' a
a5 I 55 e oo dbgy o slbomwl dulgi sl a4 Cowl O 3 o PR G35 b Jo Jolo ol olyl [198] 150
(¥¢ nico) RESU B ol Jgoro oylk
gl Sy ysilgs (NO,, .CO, (¥ el Se,S (NO, SO, (1
e K135 SO, (NO (¥ el K25 . CO, SO, (¥
! gt w3 il g0 o/ YOX V0T nly pguig et g1 ClaLd sl oy Yga 1/ DXV T Joloma y ST [155] NFF
(Y7 91 (staaice) ool i 2 Jgo iz NOy (g0 il (rizrod 9 ol
Y/oxye 470 (F V/OXYe ' gU¥e (¥ o/ YOXVeT' 47Be (¥ VXY 5 UY ()
dgmrgo &ilyd IS olaw ol pd S j0 HA JosUg0 Voo o Il becawl o/ ) plp HA Chms aswl igs a0 [15V] NPV
(VA i) sl pgg it (391 BT 530 v a5 399 WlgS o (o7 G JsSgn I G po b) b 4
Yoo—YYoo (F Yoo_\Yoo (¥ Yoo—YYoo (Y Yoo—YYoo ()
sl yodizr Jotoo PH caily ouls Jo Jodomo pscd ¥ 50 4250 Y8 (5lod )0 s g30u8 myatws 0,5 Yo )51 [17A] NFA
(F+ 5 YA staanino) (Na=Yy,0=\#,H=):g.mol™")
"YW VYA VYIV (Y VO

Sy Lod ol po (5 o PH .slibiso Vo ol (o (slod 50 S g )i s ¥ 0/ o) Jola PH [174] 174
(Y G YA Slaaxio)
Yo (f I\N Y £10 ()
(V£ 57+ (staasio) Sl Cawyd 3 G, le ooy ax [VVe] NV
90 0dme glslans QAL cams (o] -~
W5yl otn 25 CI7 5 NaT (glacygs ol S )1575,000 5 dannS'y 0w Jolows (s (33 STy 50 -0
9 g0 ooliiul (ol Slge 51 Laid Ladly) (i85 &8, slp -
i odze PH 8 6l olog)ls Lol 0o -o
¥ (F ¥ Y¥ Vo
(YA § TV sladoninm) o] o y3b a9 35 plas Y] VY
sl (gounng piSI (2315 51 (63 p9kiws B3l 9 Sk (5551 a5 ()
sl (6531 (ol 5 canslio Slge dy (s wpiz (slags ylid 3aoS ol IS 1 (Y
510 (3L Jlomr (285 (5551 el g 0lga olsS Sgate 3 sorhy iU (V
s b SN (a5 51 6551 sy B ol S 55 5 5ol (F

(o 5 £ slbanio) Sapd 0 L 1y idlS g i lwST (iiSTy S 5 slaady 35 51 Soplas [1VY] AVY
P.O,, + #H,0——fH PO, (¥ Cr,0;” + YOH"——YCrOy + H,0
Fe™ +YOH™ ——>Fe(OH)_ (¢ S+ Na, SO, ——>Na, S .0, (

DS G o ouLo)T lomly Lb(j Jolxo Glod Wl i o 5 .l 00l plonil 00 el Bg 3k j0 ) ‘sLibQﬂ.an}T [yYyY] AvY
(¢8 G ¥4 slaasis)
Vo Slidge 55y Jobro po ool LA &)L
aryd Vo iy (ID) oo Jslme 50 puiell a3 :B 31
azyd Vo Slilgw (D) o Jolne jo mjeie 435 :C 3,1
C>A>B (f A>B>C (¢ C>B>A (v B>C>A (0



A B

fodd o i s [y B g A 38 0y 38 plas 5 JSe 4 azg5 L[IVF] VY
K\ /7 (00 L5 €8 (slaaxio)
3\ \eo
HT«_@&B%‘; Z/ Fe—7Zn (v Zn—Fe (
O,
ENH
HCI Jslxe Fe—Cu (f Cu—Fe (v

V/0F 9o/ joly i yas«C g A» 9«B 4 A»)'Jéj.:)’lo.»i'.vJ..».SJ'.J@‘ylfJ’Jw‘s)gi'Qas)m|‘59)¢3;|[\V6] Avo
o 49 B 51 g miSI by « B = Ay S1IE Jolw 40) Sl plos € 38 Joluw o 4 by yo o ylosliw! Jumwiliy bl &g
(g s iy cdg =V/ £7 1) B Joluwpw 3 laitiuw! Jonily g wiib o C a3 A 51« C—A» Sl Jolw jo 9 A

(00 L5 €8 slaami.o)

) (F SR\ oIA (¥ ~YIRY QO

S )3 390 WSz 30 LI 1) (59)— o (FIPL Jobuw &5 by azgi L [1VF] AVF

?

(¢0 axivo) ¢!

sl W15 4y ogaye (V) oo o 5 il s Loy j (V) Jshoo oo (]

ailbee Cu(s) > Cu™ (aq) +Ye™ & g0 4 (V) Jobo o 15 2STy s (o

oo 25 (V) Joho s 3 4k p 2 (&
oo (F ¥ Yy Y@
(00 5 €8 slaaxiw) SCaw! Cow yo M; p‘df @‘9.‘@ ‘sLbJQ.Lw Oyg0 3O [\VV] Avy

sl e o518 s by gus] s (il Judods w515 Johuaas codle ()
sl T s 3 IS 5 Loy g,2S01 5 o (Y
Bgsesn K05 Jsbopss ooty w03 g &5 GaleST STy 5 5T 13 o8 ol 31 agssstS (¥
2950 slS s Jobos i 2 S 51 (o8 — ) I Jshos 5 (F
(600 5 £ sLoanin) ! Sy 49 35 0185 (595 — i) SIPE Jobw 3550 y0 [YWA] AV A
ol ity 555 515 5 % 15 STz 08 ()
el hin goas Jshos ol (€M) (555509 2SI (59,25 (¥
el 53 sl Cenms 41 55 s 31 oy 55U 5, g (F
A5 e S8 3y sl o oo 42 55, s e 1 slona 18 (3535 (F

ol 5 p23 3190 G @

&

(01 g 0+ (slaamino) fusS o JolS wyo 4 3 JIB ol 4y 38 olas [1V4] VA
SCL SR PRV o TS T LI VI yp—— &5 g Joks -l
sl (g S 30 T RaluST (203l il o 530950 55780 50 39008 (l0m (BO3L -0
V= abord = (S 2SIV Vo sl = ol O
\ \
T Tkt T S P N
(01 9 0+ (slaamino) Sl S yd &y JumanS T — (59 00D (S5 g Jodaw 3590 )0 &y 35 plus [1A-] JA-

S (o0 07253 1) (pleerd (6551 s 5l wiile (S5 gu Jobw 0l (O

loe 25 5 alidl aoly ¥ e ey (5eeST 5 (390 pRaleST sae (¥
bl oo S GRS 10 y5eanST g ST (BE 0 59,0 (S gw Jolw ol yo (F
w5 > Hi(8) (55w Jslo cnl il yo (F






