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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 correct choice on your answer
sheet.

46- Remember! You ... forget what I’ve told you to do when you get there; otherwise, our plan will get
destroyed, and you may get into trouble.
1) should not 2) must not 3) may not 4) have to not
47- Look! This house is very nice, and I prefer it to the ones we saw last week. I think it is ... one, and
its price is reasonable, too.

1) much more comfortable 2) more comfortable
3) as comfortable as 4) the most comfortable
48- I have nothing in my mind to talk about at the moment, but I ... of many things at this time
yesterday.
1) am thinking 2) am going to think
3) was thinking 4) will think

49- Teaching the new generation to honor old family ... can help to preserve the family through the
years, even through the times when family members cannot gather together.
1) communities 2) variations 3) traditions 4) symbols
50- The manager asked all his assistants to make some practical and helpful ... about how best to deal
with the serious financial crisis that has recently arisen.
1) obligations 2) descriptions 3) introductions 4) suggestions
51- Mr. Jason, newly employed to head the managing board in this company, explained his plans so ...
that all members got satisfied with his explanation, and no questions were raised.

1) neatly 2) rarely 3) repeatedly 4) primarily
52- When we say some animals are ..., it means that we can find only a few of them around us.
1) increased 2) endangered 3) followed 4) placed

PART B: 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

Make no mistake; when pure disrespect is directed toward a specific parent or sibling, and it’s
rude, it has to be dealt with immediately. If your child doesn’t see where that line between
disrespect and mild rebelliousness is, sit down with them when things are going well and say,
“Listen, if you want to stomp up the stairs because you’re disappointed and you think things aren’t
fair, that’s okay with me. But if you start calling people names and being rude to family members,
you’re going to be held accountable for that behavior. So, don’t go too far.”

If you’ve noticed that your child has already crossed the line and is behaving in an increasingly
disrespectful manner, you can say, “Look, there’s a line that I think you’re crossing when you talk
to us. If you want to roll your eyes and say, “Whatever,” that’s fine with me. I don’t want to fight
with you about that. But name-calling and shouting are not acceptable. You are responsible not to
do those things.” Always put these ideas together for your kids: responsibility, accountability, and
consequences. What that looks like is, “You’re responsible to behave in a certain way. I’m going to
hold you accountable for that behavior, and there will be consequences if you don’t take
responsibility for it.” Just complete that circle for your child, so they can see the relationship
between these three important ideas.
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53- What is the best title for the passage?
1) Make No Mistake
2) Rude Children
3) How to Deal with Disrespectful Child Behavior
4) Communication between Children and Siblings
54- Which of the following is mentioned in the passage as three important ideas?
1) responsibility, accountability, and consequences
2) power, relationship, and responsibility
3) accountability, communication, and peace
4) connection, consequences, and responsibility
55- The word “accountable” in the first paragraph is closest in meaning to ... .
1) calm 2) responsible 3) depressed 4) negative
56- It can be inferred from the passage that ... .
1) disrespect is the most important problem for some families
2) parents should not ignore their child’s inappropriate behavior
3) parents should punish rude children
4) some children are rude and disappointed
Passage 2
Homing pigeons are placed in a training program from about the time they are twenty-eight days
of age. They are taught to enter the loft through a trap and to exercise above and around the loft,
and gradually they are taken away for short distances in wicker baskets and released. They are
then expected to find their way home in the shortest possible time.

In their training flights or in actual races, the birds are taken to prearranged distant points and
released to find their way back to their own lofts. Once the birds are liberated, their owners, who
are standing by at the home lofts, anxiously watch the sky for the return of their entries. Since time
is of the essence, the speed with which the birds can be induced to enter the loft trap may make the
difference between gaining a win or a second place.

The head of a homing pigeon is comparatively small, but its brain is one quarter larger than
that of an ordinary pigeon. The homing pigeon is very intelligent and will persevere to the point of
stubbornness; some have been known to fly a hundred miles off course to avoid a storm.

Some homing pigeon experts claim that this bird is gifted with a form of built-in radar that
helps it find its own loft after hours of flight, for hidden under the head feathers are two very
sensitive ears, while the sharp, prominent eyes can see great distances in the daytime.

Why do homing pigeons fly home? They are not unique in this inherent skill: it is found in most
migratory birds, in bees, ants, toads, and even turtles, which have been known to travel hundreds
of miles to return to their homes. But in the animal world, the homing pigeon alone can be trusted
with its freedom and trained to carry out the missions that people demand.

57- What is the purpose of the passage?
1) To persuade the reader to buy a homing pigeon
2) To inform the reader about homing pigeons and their training
3) To protect homing pigeons against the threat of extinction
4) To encourage the owners of homing pigeons to set the birds free

58- In line 7, when the author states that the owners “anxiously watch the sky”, there is the implication
that the owners ... .

1) want their pigeon to win the race
2) are sending radar signals to their pigeons
3) do not know whether the race began on time
4) do not trust the rules set down by the judges
59- According to the passage, what is the difference between a homing pigeon and an ordinary one?
1) The span of the wings 2) The shape of the eyes
3) The texture of the feathers 4) The size of the brain
60- Why does the author mention bees, ants, toads, and turtles in the last paragraph?
1) To describe some unusual kinds of pets
2) To measure distances traveled by various animals
3) To compare their home-finding abilities with those of homing pigeons
4) To interest the reader in learning about other animals
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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 correct choice on your answer
sheet.

181- If students buy some packs of labels and ... the names of items such as phone and TV on them,
they ... the words easily.
1) write — won’t forget 2) writes — will not forget
3) writes — never forget 4) write — haven't forgotten

182- It ... months since the last time his wife used china cups to drink tea because she thinks the glass
ones are more beautiful.
1) was 2) has been
3) had been 4) have been

183- They had to leave their volleyball game unfinished when the sun suddenly ... behind heavy clouds,
and it began to rain.
1) disagreed 2) discounted
3) discussed 4) disappeared

184- I’m not in the ... of looking at other people’s clothes in parties, but I easily noticed the ugly suit
uncle Tom was wearing.
1) emotion 2) culture
3) habit 4) nature

185- Even the rude students at the back of the class changed their attitude for the better when they
heard the teacher’s ... story.
1) touching 2) particular
3) satisfied 4) probable

186- Mary wants her son to be a complete opposite of her husband because he’s only interested in ...
with a very small circle of people.
1) avoiding 2) socializing
3) escaping 4) attempting
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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.

Many parents think of overweight children as cute. ... (187)..., obesity must not be seen as a healthy sign.
When obese children ... (188) ..., they will be more prone to health problems like high blood pressure or
diabetes.

Today, overweight children are becoming a common sight in many countries. Some parents give their
children ... (189) ... money to spend on chocolates, candies and fast food. Such food can be fattening.
... (190) ..., many children do not like to exercise. They often prefer playing computer games ... (191) ... .

187-1) Hence 2) Instead 3) However 4) Besides
188-1) figure out 2) grow up 3) get along 4) keep off
189-1) a lot 2) a few 3) s0 many 4) plenty of
190-1) To make matters worse 2) No matter how to do

3) For making better condition 4) For avoiding obesity
191-1) eating fast food 2) being a fast food

3) resting for a long time 4) to playing in a park

PART C: Reading Comprehension
Directions: Read the following passage and answer the questions by choosing the best choice (1), (2), (3), or (4). Then mark the correct choice
on your answer sheet.

As modern society develops and cities expand more and more, We are left with fewer
opportunities to know animals. Based on this concern, the new public place, zoo, is created in
recent centuries, offering a channel for human-animal communication.

Urban people have rarely got a chance to touch the nature. Many people have not seen any wild
animals in their life, which are different from their pets. They can only get a concept of the wild
animals in books and pictures, which are found much less attractive than the real ones later, as
people finally see lions, tigers, and giraffes in the zoo. The zoo recalls parts of the original natures
lying in our hearts, which are connected with those beautiful wild lives.

Despite the positive things that the zoo brings us, there is also a negative side of it as we are
standing on the perspective of the creatures captured in the zoo. Critics of zoos would argue that
animals often suffer physically and mentally by being enclosed. Even the best artificial
environments can’t come close to matching the space, diversity, and freedom that animals have in
their natural habitats. This deprivation causes many zoo animals to become stressed or mentally ill.
Some zoos make animals behave unnaturally; for example, marine parks often force dolphins and
whales to perform tricks. These mammals may die decades earlier than their wild relatives, and
some even try to commit suicide.

192- Which of the following is the best title for the passage?
1) Wonderful Animals: Dolphins and Whales
2) Wild and Domestic Animals
3) Zoo: Contrasting Views
4) Zoo and Critics

193- According to paragraph 2, the writer believes that ... .
1) zoos are constantly growing
2) a zoo is a part of the natural environment
3) wild animals are less attractive than pets
4) zoos are useful

194- As used in paragraph 2, the word “which” refers to ... .
1) pictures 2) pets 3) animals 4) zoos

195- How many examples for the main idea of paragraph 3 are given in the passage?
1) Two 2) One 3) Three 4) Four



U VA dxivo S &by olai 3l ol

a
el {E+\,E+\} O ygody dolro plas s Olgs A gosmo il X FX—t =0 Aol skole> B ga S -145
a

¥x Hx—V=o (¥ ¥x +x—0=0 ()
¥x' —x—d=o (f ¥x' —x—y=o (¥

U35 oo aad o058 42 L1y LY yomo  AB biso,l chuaiwsges .oy s 45 501y B(F,)) g A(Y,0) claiso 4B g A i g5 —14Y
—\/0o (f VO - (¥ YO

A Sl plaS BM Lo,y 55000y JSab 55 —19A
Jer o
N
B H C Ay
/o vio Jra s

(ol o 2 codle [ 1) Sanst plas’ £(=Y) ,lm‘f(x)=[x]+[xi+\] 512144

Yx

-Y (f oo (¥ -V (Y ANQ

) I
Sl plas a4+ b bl o,liw &y jlwowd ) G g(X)=aX+b o f(X)=——X+— &b g5 ylog0i )51 =Y.
r ) Py 9Jy &) v v & >

Y (f V(¥ -\ (¥ =Y (
o, Ym +\ ° o =
Tlawl plas M Ol s dga o8yl (b SINFX = g Y/ 0°<X<Ye® 31 -Ye
Jr - VY VAT \
(°5 ] (f (\’ ] (\" (_5_] q (°’_] QA
Y Y Yy v Y

v

Sl plas £(o) 0,35 B(Y, 1Y) g A(—), #) aaii g0 3 f(x)=a(;)bx+‘ +Y &b loge )51 -V
A (F q(r Ve (Y WY

Sl plas’ logf(xY +tx—Y)=logy YX dole sbslss Jolii glaoyud - .Y

¥ o Y
— (f — (v — (¥ VO
¥ s ¥

Sllowo plovit Jowo



S Ay (olais a3k ok

17 4 VA )‘ﬂé KL i) 3)0.53 A F )‘ ngo)é)'l ‘;g S}QJ;I Sl VP L)fl).’ uu)éf 39 L5)9"°TQ“""> ub.w u.aiil.uo -Y.¥f
Tl plas W o Ol pod (puSileo (WSS i

VI (F VPINO (Y AINIANGE VO ()
or ., . .
(ol o s 35 0loi [ ]) Sl plus X=T dhdi jo y =[SInX — cosX] b Cwlyus g 2 0> ggomo -Y 40

NA o Y (Y ao ()

Baz bl o 511 VY 9 £Y FY (Yo glaosls ,51.ablb oo WYV g FA i yay jloro Bl il g uileo (g kol 8318 YY jo -Y . §
Sl plas Ly 5 ouilo g3L 5oodls il ylg cauiS
ag/a (f INFA S INZA ST 9f /4 ()

Yx+[x] x<¥Y

sy codle [ ]) Sl plas f(a—b) Jol> cish dwgw X=Y i yo f(x)=1 b X=Y aals L &l JS1-YoV
a—Yyx xX>Y

((cw! Zoxo
¥ (f VY (Y =Yy Y ()

§ ] p10S e Ly iy a8 o9 55T 45T Jlosior| el ool iy g0 &Kw 9 95 Jgl dSew y51 . oS o0 SU gy 1y 45w 5o -Y - A
\ \ \ \
—«(f —( -« — 0
Y \ $ A
Jol goue wuligy dlucl ggoxo aS pl Jloso | .Cawl 0,8 (Wb dw 32 8ulg ) dlae! aS pudlo oo .ailoads GU py oo b b 4w -Y .9
Tl plas il
vy Y 4 Yo

— (f — (v —
v Y v Y

QO

& Jloso| pluS bl duo yo Vo (8l g yg03T 30 (50l Cudidge Sl g duoyd £ (23l (90T 4o e Cudidgo Jloss! -Y Y -
figd oo Fog0 (903l (2l )3 oo & 5 Sle

o/YY (f of oA (¥ o/\E (Y o/AY ()

Sllowo plovit Jowo




Uiplle s
Y- ’:JJ;H & Ao SN Ly olaist 3l Wbl )

fiS (o0 JooSS uomo jabar 1) 5 ©jlae 4y 35 plas -¥Y
K- A Cowl sl 3o 31 (S Joleo ¢ a5 Wl gS jro sy
)13 G (559,8L oy peass 3 Cenl a8 )18 e Gl g9k )0 ()
IS e 2l |y e Sl Ay o s — sl o0 gy ol oy iy o (¥
el il 3 5 B0 g i 5 j0 — Aty o 415 oz (slo Sy (sllo (F
S o o ot |y oS linpley = ol o 8y 8IS g (sln Koz o (F
FS (o0 JooST (Swy3b |y 305 ylae caiy 35 plas’ YA Y
S > yeb 4 a5 ol 50 (998 (GLid Jumniliy OIS Hlogad yo»
WSS o0 Doge AL & aades 399 T 39l e Yy relly - e ooy b ABL 4 el 395 ()
S (o0 Djygo L 4 el 9959 09d o0 Yo prll - it ooy b AL 5l s 79,3 (Y
ey o0 395 Sedlad e a4 el - e ooy T 395 00 odalie Lid (G993 (i Jemily SO Jla (¥
255 o0 Dpgo (5 Gl U SeS 4 Sl 4 it 3959 025 (o0 Djpe 2L (99,0 & peliy 095 (F
4ty ploy o5 o 51 (Gl s S (50 90 (GlaiS L a1 1) (omas pluy 45 EL 5 jio 30 9290 Ll (19595 0 3l (ks -V Y
......... 1313 S 0 303 (5l ALBy s
Sl (6L 5l Sbleisl — B 4 ()
el (srae JU sl JoSge odsi (25 — wilen (¥
ool 055 gLaé Bl 1o el BYE — aiilen (7
el e 36 gl slodnS 3, & Ll Ul — BN, (F

£S5 g0 JolS wlin yoboa [y 15 & las ety 35 plas ~Y1 ¥

i o JSi 1) (635 0 (o oliwd 53 39290 (oae 8,5 93 olpem 4 05 Sy - L)L ()

g oo cladloe o] 5l g a8 5 18 SleFetul (sl s g (190 - (i - (sl 0 (¥

alge ol ile po (eae 85 S (s g3 s a8 0o (g - S (F

s G o sladomaale collad walass s o] slaal - oS5 - ax g (F
sl L 30 031 (i ey 41 (6999 198 Ol o el 53 095 razdlo SwS &y &5 ludl iy 51 (s 8,153 3590 Wiz -¥1 O

10 5158 ke 8,5 Blih ¢ 1S5 ol & ygle 5o (I

D10 o 2 1y (owins ool walild (Gallai wiu )y o (@

OS5 (o0 C8l 50 a5l 095 el 5L g0 (ST (2

g g0 POuas JliadgS cmas oliwd Luwgi (o (oAl 5l Ry (o

¥ (F Y (¥ Y ' a
......... LS g0 Ao Bl s 1) 095 (sl 45 bl beF 31 s V1§

el Y e b e o s slmosi S (sls ()

S5 05y ls o 1.5 4 e Flows 80, (Y

b0 e LSt Zulh ke o 05 o iliblone _Slyiul L (F

ol aile S5 slage slls e 5l casy yo (F



&
Ui

(‘:\’s

U g) axan I Gy ol A3 ol 3

e g Bl o gl B S g5 05 YAV
s se samlive 3l olyil slol |5 s s pid — By ¢ _mtil ()
il oo () Syl 5 (S 5 pos 50355 53,5 c00 b — il o iosl (¥
sl 0 Ablol gl ) gy il Loy ek j5body o miiodl — Sy 03 528 (F
s i bl 0y srli] o welati 55 ¢ miios] — wiilan w00,43 (F
bl oo guono wilod o329 (Soliswl WU y> (gl a5 lagmdlo glali 5,y 25 &35 plas -Y1A
b oo Rl e a3l al 5o 5SS g Gl c09ey90 (288 AT 50 ()
WSS oo el B (53lsm (o B3 ) 1y 095 631 St (Y
55 e Sy A5l 53 315 B pmn U ATP JgSlye 0 s (F

Gl = D (eling B pae (¥ Gl = (i (olS O
ORI = eads bl geee (F oRals = 9 (F
3315 8 6 VL gkt 33 s A5 (GJOAE B A3 s s 45 (gl (s 3 Il landl H3 —YY ©
0S5 oo e ) 8 Glpo Sl = o)l 18 desmanr ST gl 15 (6955 o (5,0 ()
313 18 Al ke o Sz YL 5 — Sl @lg oz 5 50 5 900 e 4t ISS (Y
Sl smae J3lo T (555 0 it — 95 s g Dliss S (1alS 4 gy o )T 190y90 (F
S 2 sl paled ;0 = WIS oo el 5 35 ez 99 50 50 1) aldje 5 Al (o slage,90 (F
20 435 plaS 39 oo gl i AnlS §9B BuL (535 po iy 3l (2 (yg0y98 (S Ll pd 50 0,8 (8 S 18 L ( Jgero Heb 4 YT
Sl gz W yg0y98 (1 )90
s oo (IR, Slgs 3 99290 93 (lie (S TS IS ()
gl oo Mg (orae GaiSl (S ez 53 (g ST IS (Y
S oo 9 )9y PESTL ) oy JoSe slaces p ot Jbd (55555 wiles (¥
Wgdis 053 S 31 S5 815 a0 35 9,5 Gl s 1 sl iilen (F
€0gubig0 JUub 93 £55 (9,8 5! 3o a5 sl (il s 5 laisly duasiien 4y 35 plas -YYY
298 3)ly &S (S93 SlaS 9o 4 jbo L Wy ge ()
Pelse Sbml (g3 55 0dnes L b gl IS8 s (Y
ol 1y osd i sla cyisly 5l ot 4 Jlasl Ul (¥
IS §yessT Wl oo 45 sl Sl 8lg30 ALy Lo (F
PIAS a3 o0 LS |y plusil oy (S| s (£180 (g (o095 45 Jilho J9SUgo &y 4z gl b -YYY
! gurmo 4y 55
Sgd Jeate glasl slad 5l slaisu 4 sl (See B iso sl A 15w ()
Dgdca ddg 55 BT 85 S gl slaaisl bwg his A isu sslea B Lise (Y
Dedioe e w53 L alia (559b) il o 4 (eolaisl b 4 B i B p A 2o (F
A0l 00 His (Comgandl) sluyiol &L laxsl gl oygp0 wilgs oo A 250 B B s (F

(B)



5
v W e amio S sy ol A3 i )

TS (o0 JoST guzmio jgbay |y 35 Oyl 0590 iy -YYF

Qg oo Sl e, Golss (LASL plod g puwdl At j0 (ylgsiwl 3o j0 &5 Wl So5 aiSl Jeoxo jobay »
Ceverenn {aks

Wylo 1y (P9 LS 8,920 5l Hae (2Ule5 — usdslo — I
iyl 1y Pl 3T E9 Sy (bl (g — Guighdd — o
S o0 (el T (g o Shg plwlp 1) oy Sue— sudgho—
W10 (2 B)()] S (il i S (g 1 Ao (gl 993 Ak jo = (Gaghd — o
¥ (f Y(r Y ¥ Y ()
e o &9 325 99390955 B 309yl Ui yd Uil (a9 gy A5 (3T 31 s g (0 v S A9 R0 AT _coanndli b y0 ~YYO
P38 0 JoSA5 0)Lgd Al Aligy L (S 55 @ ey 93 Slapgises)S o) LT il gl (O
g oo oS oo il Caos a p55509,5 SSo0S 3l laagileg S ad b L= il 5o 5 w8 (Y
g oo o0ntS AL Eid (el G 4 9 03 iz 8 31 (6,2ls5 (sl wileg,S — o Silailgs o Tiese (F
D9 o odalive mudly g )0 el S90Sty p o ald 5l LSy o B — gl Comgile ol (F
ool 0318 F y e 30 a0 sl ol ks g U gi o oy ol uilo wol £33l G30m0 SUas SO 92 2 5o ST -YYS
Y 5BLET— ol pg5909,5 Slaas b cwlS (A
Y ULT— aeb 2 pg3909,S dloss b cealS Lasd (Y
VBT = (xeo a5l a5 pg3909,8 ol b culs” (Y
VSBUT - rebo a5l iy 09,8 Sl b cuals (F
$3940 o0 Cgumrmo @b g pllw 850 S Ldw (39,9 BIIU AL b dasiee )90 Wi -Y YV
i3 o ol 1y BT 33 il S'g0 JuSit ool Ay i gty iy (o ples (5o ylisLuv— I
2l o0 ADP g ¢y 5mT (sl S350 3529 drojls duas 50 395 36 < > sl p3Y (6551 ol sl — &
3,10 d92rg day Jund &y Uas o e JUH Jloiol oyl 50 (639m0 slas 590 ©yg0 10— &
diloust dlm| (ol AL prmdli (9 5O (o SUE I 0 (G judgand (SB) 90598 J P Cmi— o
i (F Y Y (v VO
! Cowyob &y 35 plaS W wial 3 £95% g 41930 Cowggl b Ll oyl 9595 32 b bLI 1 53 -YYA
Debse JeoSS 55 ¥ Ssee e gl Cumgol 4 sl 0555 (9 50 (O
wgdise o)l p539,5 1 AuS vyl Comsgsl sltd byl sliné pleol 51 LS (Y
Lgdion dlgi 6l Commgyl g il 9,95 5 5l G (Al saijle Slge (ol ladunS T, (F
S s 555 Bran 4 5l gl 5l sileslil sl o5 wis e sSUse ( S laz saijle olse (F
Sl Gyl aiy 35 plaS (@l g @Il 9,8 p sl pguai 4 azgi b -YYA
s &8 2 4 3B S 2y 599 51 ey akolB o(F) 25 (O

M=
W WS i |y S Ladlow glals Y &6,0B (V) Jisu (0 09250 sl lews (V

(\))

D5 g0d 3y 455l Cormnggl sy gians (y350 4 i) wiul )8 50 (V) s (Y

By 0 030line 858 a4 bogy o o ) Ao ¢ (V) o (S35 Glyze o (F



(Y
- b’:'f- i

Y &Y rdxiao SR &y polais A3k w3

Ch

13900 gmimo Jb g plw (35 )0 2950 Comggl 12 g adgl Camwggl y2 I yilho (T a9 03 yg0 Wiz -YY-
S0 Slmal Fl 0 3 50 @3y 53 Adalyd LSl uidly gl 9 Al il (£93 (3 0=
13 15 095 udly gitamw 53 (Guilog ) Hler sl sl JSld (o1lilgi— &
A3 g0 40101 1) 395 K mi (5795520 (S 330 )92 b cni— &
igid o0 ablof 0uiiS 4045 g udglyd o Sl 5l (B9 )5 gl il (g 0= 0
¥ (f Y (v Y (¥ Y ()
Caiil o 413l uark s eluil b Lioudgi Wolfiuwd 5l1s 4T ol Golo oy sils 4ok 390 55 cig 35 plaS ~Y ¥
Wbl o lgeinl g Bgpad slls wos Jg e cdSul jisle o (A
555 oo Eype s0ke 3,8 oy 5 oy 83l 5 55 (slacuslS A plesl (¥
a0 o oS3 1) ol jhe g oo diz p lag] Sy orae DUl sl o (F
Dy s el St ola &gl el 5l e 59, i b oy T i 5LSs5e (olaE0lge (F
T o0 3929 43 v ¢ evrnene 3999 3 wevvennns el At 50 gl Bililgs ol S yo -YYY
B 9 B slao)lpo b o )lSle - 03,5 dS — aSelus laaiSl 9 ()
a2le p gl 3l — s — darad 059 pusdly s el (39 5o Sl (¥
Sisbls glaaisl b gl — wls — o5 il glaaisly I Sy oo (¥
(o pal) b asly = (g, Jlo 50 00,5 gd = (o) &30 5ot (¥
sl oy« llio JSB b b5 1 50 aiy 35 plas —YPY
B,18 0age 1) ails 5,3 U8 () 853l i i L (7)) Lisu ()
S (oo Fwgid (2lsS Sue S 5l g5 5l e (@) i (Y
sl o ) A il Bl Glaaisly 5 iy sl () 8l ik (F
Sed o B als oYU idu 5l g, s () e B () i (F
TS (o0 JooSS o jsb @) 30 jlae caiy 35 plas -YYF

......... w38l 4 CiS lei o (LS ;0 g y98 O ySlos 4y 4zl b»

0l oge (S, — Gl = aliass ) cos ()
als o swogas ddgi 9 0,5 Sl o — rals — wls gjasle> (Y
oLS slen slaplsl s o cislail b a— ualil— as, (S lel o (S (7
(JB) a8l ples gl asl sog5 ol aty, — Lol — olS o sl Sy g easls (F
Feawl ool by (Jwyob 4 wyle plas -YYO
DS Oyge Wlgiee OlalS Aty )0 w9 aBle )3 pa 2l 5 )58 sy ()
Db sn Sml (caaly SV e ptug) Jlo sl by o ks obsS 59, IS ok o (¥
Al el gBS iz 3l Sl HleziisS oS Sy (59, 5 S5 09z g Jloo 4 ot oldl sl 4 (Y

s s ibess 1) ol els s, a5 358 ol5T Wlg oo SLaS 5 LS oms ol laaisly j 2,5 5l (F



2 By ol B33k K 33

A gl 4 Gloplo buzo p Blg glabaii (o SN oL 5l Jolo (o 5N slaglane wialy Cuer g ojlail 5 JSB 50 -YYF
(el oS b K) Seawl plas T 35 50 0

—>,Vki I\ /,\ﬁkim
aY 3.Y

/,\/Zk% (f \,\/Zk% x
a

a
q
Jo 35 633 3 a3 g0 5l 313k Axis 95 cyut 1y /X1 0 g o g 1/ 9%V 0T VO S 1S LU b gl yd oy SIS illas —YPY
N
(=107 ) Sl g s 10 515 5549054 51/ FOIM Aol sy 5 o 59 ol o il S5 010 18 Jobs
g
\$o ()
———————————— \Soo (¥
¢ 1g Vg
FFF++F FFFFFFF \E (F

VooV (oS Sl iy A Al 31l sy b =107 C glalals (S 51 5l 19y (S 5 ligo S 53 ~YYA
il al =XV e T bl )b 53 2 (oS0 U e Lrawgs oiid plonil JI5 c ploasle (1 50 ,51.59, 00 B dlais &
Sl ey Wiz B iy S sl
Foo (F Boo (¥ —Boo (Y —Foo ()

=S 90,0 Yo 1y y5LS bamiio o Alold ST .ol FUF b ol caislb oo I9n (o (sbbramivo (o &5 56 o35 <o b YT
T 0 31189 s Wiz (3L Card b o 155 5 Sy SIIGS g 1 b (e LT (ot 9 oS
Y4y (F Yo (Y 7 Yio ()

OIS s 95 Jamailiy, S STl Jmio V(oS 5 Jpmaility 3351 & FUF b a4 S ()35 Sy pos 95 -V F
Jol cdlo 45 5L 30 0 053 (Ko iU (65591 S o0 yuadi AN 315 0 00 0,55 (655 b a3l cdgbe

fewml Jo3 Wz

Vaxyve V/axye T (r Vioxyve T v/iaxye® g
ole w—il Ry =FRpB ,51.cwl pj JSb @ollo R g R oonl cuoglito 30 Jmiliy YiS | om0 (3l > 510903 Y FN
1A) Sl wly wizr o 51 eol 7 (53908 2 6l 4 Ry cengliio (5 o

YEQ
)
YY (Y
5
R : ") VY (F
l‘ """"""" E """""""""""
Y 5 M\

Sllono plovit Jowo



2 By ol B33k K 33

o Caogliio @ )9u0 (2 30 Ml GBS Ao y0 Fo o plalio Eladh e kS (y3is U peilS g0 50351 1) (38 o S Y FY
(09 238 ol Lod) Togl o0 il i
Yo Y0 Y0 Y0

— (f — (Y — —
\# M \\i4 \#

0o W L sl oY 2 Jomd BB olg7 dioiin 9 009 asliio Lo (! (S0 i8Il jlue G 51 o 45 5§ JSC yo -YFY

Yo
4 Yoo ()
a b Y

Yoo
VYO (F ¥
3¢ v
Olo= L o0 e [T ol iy Bl il P (5T (8 o 195 9 ol 0,5 @il YOO (59, 1) Linwghy cunglitn ,5T -YFF
S ki 00 F (T (8 o

A \
— (¥ -
Y Y
\
— (f V(Y
v
a5 ool 31 o iy kit o (3l JToug! gimscdy 9 JTous! gims ppol 45 glae! linsghy caoglitn Sigl331 b 35 S yloo 55 YD
R .. s &
o= S (o0 i 495 o
oliel - als ()
W el - aalsdl (Y
§R Sl - aalal (v
oeals - als (F
I'=o
1
e €l ypol Az 3335 g0 0l ¥ Cangliln 51 45 il o e illio JSCs iy —YF$
- 7 Q)
L ¥0 J Yo
AZYEV, v
V00 Nl 80/ vf

"
Y000 — ey Ly (5195 cmblitn hign J515 53 —AoUC (S 51 5l 3 08 2 4 310, 69 25 JSCb Gallaa ~YFY
S

4598 ol Cpz 9 w9l W (cubline (oo (531 0S5 (0 8 o (mablide (ylawe sl dgoc g (Sl O g0

N
K (g=Vo—) fuiloy culi 0yd S o cy b isly

l q=-A-nC k
g 09y VO (F 30090 YO (1 5wpgs YO (V gugygn YO+ ()

Sllono plovit Jowo



2 By ol B33k K 33

95 oloro 33 1y ab s 5,18 51,8 wlus G931y Sy AiS (g9 p Foog o ,o 4 JSb i gLyl S ) SIS @l -YFA
U‘H 6‘—03).) W}‘ f"cm;‘ HJ@)‘} uT duh’ﬁ 05.0.9 9 °/AT ML&O Q‘M ;)f L! 4Lﬁ).o.§T k.ahﬁ
QL 1) yhuo 2ue 93l B ail ik 42 )0 9 ol iz AD s 51 0 )3S ()l 2 83131 bl Al 1,8 b ol b lito

N
=\o VXY
(g k )

baa;avie
aab;lavo e
baa;laye
a«ablavo(f

S om0 g9y e dmly (ylos bghs 3 Sgoc dils prbaw ,51.5,18 )5 B yukio cwablie olane 5o Fem ,had & glails -YFQ

B(T) (T=1) el ey oo Wiz t=Y¥s G t=15 lland cyu dils 5o buawgio o Gl
t A ()
¥ oIV¥ (¥
Y Y/E

e o/ $A (F

59 33 LI Ly 15105 0 s (B (S0 S 0 32 poadione 5 iy (sl e 99 31 €00 5 €Ll (gla JSCE 5o - YD
ol JT ) €O g «AD o 90 31 (55908 Uy S bl 0, el S 50 wiciwd w4 0 S0 3 Jlo o oS adls>

Ay | ,a'JS et Owab )"

ol YL O
A <O
) YU L (¥
Ol ol (7
Y ol (F
<) O—>‘

Sllono plovit Jowo



ot 228 iy it 33k o

sl Yl oo byl &Y (glooyg wSUI slol (oogiilaS (slaous Egazt 3 (sloygd Jour pgu 830 4 Glaio A pais -YO)
Soss ggazo 9 0391y (9l 5l paie (il paw BY 45 (gyeb &t (gloyed Jeur o)l 8590 4 Glrio B pais
Sl oy pics 99 (201 850 305 oyl 5l ol az el ¥ palyr ooF b yb &Y (glagyg iUl (o2 13 (cagiilsS
Do O35 & pd (19,5 3419 1 )0 A wiilea B pais (1
N5l 518 09,5 S 0 B g A yolie (¢
)10 (05 (S S (Ul pais 93 y8 (@
BB 0 Cawd 3 49 ST B (131 Lol 8,105 oo ST ulsl dy (9 wiSITA (151 Wil [0 b STy 5o (w
Y (f V(¥ A4 Y QO
Fluml Cow yob dlao plus -YOY
S gt (S ol g (o3l Elad i (9l Jgu polie Slog)S S 50 ()
Sybisn s lagil gla 5 Wl cn Gl33l € Sute b fin oD &Y 505 sl Sl el b weyss S o (Y
sl polie s 5l 5ot WX e 55 el LSt 4 bled O BV ail sse b oo pate oo 4o (¥
oo R Gl 4 YL 51l Jgaa pain 09,5 10 abeerd Cdlid g S5l 09,5 o 9l JeSis a4 hles (F
STy ol b g 0010 STy JolS job & S gign (3255 (SIS jldo b caslio byl 0 (AL st () a1 0,5 m -YOY
Sl yodz M bl /5 adgl oSt (1) a1 (pols wuoyd 15100l oo (bl 8,5 ¥/F dol> 0895 o 4>
(Fe=0#7,0=Y#:g.mol ™ 9 Gl o0 dijlge siaSTg)
Fey Oy (s) + CO(g) = Fe(s) + COy(g)
YA (Y 7oy YVIE(Y ARNQ
¢ sl geazmio iy 35 plas ~YOF
585 oo o0lial s s S 55 0oal G25Ts 31 eapnST ATD T oS 5 51 ool (5o sl eaS Lo 9¥58 4o ()
Bgpe0 )5 A i 0 508 Ky lgieas anST AT ol (¥
5,10 5158 aos ol 3 g noaias j2iSTy 4o cui i 4 Fe(s) g Al(S) e 5 STy o (¥

oo s anS16d (055 g Sl 4 Sl slaJeSge S SlS (5len seeds AuSTy o (F

Sllowo plovit Jowo



ot 228 iy it 33k o

Slaio g 001 STy danST6d (32,5 (U e b g5 o AL LIOH 0,5 1Y g auoyo V& psls b LiyOy p,5 4Y Y00
5 woys Voo 1y T (28T 033L) el plas Lyt LIOH pgls soys .aiiS oo gy (LiyCOy) &lis)S pid 5 11
(Li=v,0=1#,H=),C=\Y:g.mol ") (RORCRRISTTS | QTN
1) YLiOH(aq) + COy (g) - LiyCOy (aq) + H,O()

I1) YLiy Oy (aq) + YCOy (g) —> YLiyCOy (aq) + Oy ()

VI (F YV (¥ V¥ (Y Y Q)

ol Famo o2 LGy Ll 50 T Cawddy w160 (3255 055 Fo sy IIT G 5l e 5 Yo ol (i g 31 ST YOS

597 ABIgS ettt oy 3 5T b Aa g e 36131 5T 5982 o5 o g 51 s
Pt ST e (7 Fober S Sk ()
A5 S = oS (F P8 T PSS (F
€, il o1 Jls s b S 5 ol caiy 35 oIS p0 ~YOY
C C
C—é—C—C—é
Sls e —0 ¥ — Lslgs —0 oF \ QO
C-C-C
¢ e e
ol Jetags =0 ¥ — L1 —¥ : v

otST el 5 —0 0 o :CHyCHyC(CHy )y CH(CHy)CH(CyH, )CHy (v
CHy CHy
CHy —CH-CH-CH-CHy
obes Jes 5 —F & ¥ — Ll \ (f
CHy —CHy-CH-CHy - CHy

Sllowo plovit Jowo



ot 228 iy it 33k o

il ys oUIT cnl 9590 30 5 o 313190 pIaS .ol Y/F ol SUIT JoKUg0 Jgo,8 50 Cas H glags! jloid Coms ~YOA
(H=y,C=\v: g.mol_\)
D10 1y Shgar Al o e cgalbo yumdy Consly G (s o (1
205 oy Juo (5 59 A5 LS G (610 wylise LS Lo 9 i o0 oo sl (@
el ¥ il LS (3595008 ot b T 035008 slaps! et wgldd (o
D9 o0 sdlgi STP Laylyis ;0 COy 55 wid WIY (o ISIT el 51 Jgo o) Jol oyt guw 31 (5
el 0,5 BF il L KIT 801955 guas Cymiumndii b o] (Joo 02 gl (&
@)« ((f (&) (&) (@) (¥ (&) (@) (@) () (@) MO
ol w0l j glaasy 357 51 Syplas’ YO
el 518 Je3gil ) i i (Y el ooy SThe> g (i el 32 (5L O
el i (i 3l 0y88 S b dlai (F dbse G2 by 4 YL 5l Les a5 o (F
Il g 4253 ¥ Glime a1 X5 g aamasSTi68 ()5 515 51 gy FPIA (bglso gloo (al38l (6l STP Ll ys -¥5 -

5 SG plas X apd Sl aumnSlg0 (0,5 3 1) balso (pl oo w0y YO ST .cawl 303 Joi FY/A Joleo ol )5

(g.°C) ohs rloS Cud sl | 515 (C=1v,He=F,Ar="¥o,H=1,0 =1p: g.mol ') Suils &ilgs oo 1) o35
o/ A COy S
o/q Oy s
of Ar rede (F
/Y He O399 (F
1Y/ Hy €l Canw 0 4y 35 plaS —Y$)

D5 ge b olard (55,31 oL b cosle diged G 10 05250 by (5553 5l mlie (5 50 ()
gl oo o al cdle o slaes! 4 (65, @i b 4 Sl s o bl (F

el T 8055l (sl )3 305 ,lagSs slog i 5l (LB a5 glig il el T 50 oo atags (655l coole diges S il 550 (F

Db oo bl 51 5 Ibl wledl a8 sxiwn (0,8 Cg gl g0 uledl g ol (F

Sllowo plovit Jowo



56 b shzivo o9 iy o W33l oo

Tosciwd Cawyd p ) s ;le jl oloxi ax -YFY
Wigny AT )15 (sl el Juato (STydl sloign b oluSy U5 ol w4 6350 il &5 (ol J9SIg0 50 (1
o]y cwbio €iguy AUST (pSilor Mol (0 )54
ol «C=C» Wigny AT ply CeHy,(8) > YCyHy(8) LissTy AT (&
AHH-Cl) < AH(C-Cl) < AH(H-F) wjgoa «H—F» 3 «C—Cl» «H—-Cl» glasigy 5T duaslio (@
Sl
sl Hy(g) + O(g) > HyO(g) isly 3 joslo SYH(E) + O(g) —> HyO(g) sy )Lid g Lod i3l oyl bl pid y3(&
F(f Yr Y (Y VO
Wz (NyHe(8)) cnjlimad it am 5150 ST, 9 (35955 G35 51 0,5 WA adlgi ol o 4 5 STy & agi b Y5V
NyHg (g) + Oy (g) = Ny (2) + YH, O(2) (N=1%,0 =18, H=1:g.mol ) €595 o0 3157 Lo,5 Js5ebs
NyHg(g)+Hy(2) > YNHy(g) AH, =—\AYkJ
YHy(g)+ Oy (g) > YHO(g) AHy =—FAYKJ
Ny(g)+YHy(g) > YNHy(g) AHy = —avkJ
f5e (F BYIO (¥ Y. (¥ V10 ()
SLpasiss jl (5 p1 x> Ol i 13909 9 9l 518 51 15 Alaaly Sguh o0 el (6 i gy BB 0 &S 53 STy (sl ST -YFF
oyt oS 13 (| e s il 5 S ey il i Y L35 S0 i 45 Sl 50 T oS
—AIZ] _ AIA] _ YAIX] _ YA[E]

At YAt YAt —YAt

V(L) a/YxyTT

\

¢ ol plos Ly 85 mol.L™".min~

v

AYXxyT (Y

Y

f/V0xY (Y

v

V/Exy

Sllowo plovit Jowo



ot 228 iy it 33k o

§ | Caw y0 Cddao p'..\f 3Y5) 6L2)L25bn 4 d>gy L-Y$O

PN o . Lna
N Z (e A/©/ (¢ “FN0H (o ASAANH
X
i e b 095l (2) L (9) w55 5 (@) b (D S5 O
355 052 (g0l S JaSid (Sl K0 S 5 dus (S () oS 5 glasSUse lee o (Y
it JrnS 32,5 ale 09,5 sl S 5 90 lagT G jo (T
g0 000 G 50 S 9,008 09,5 (0) a5 aile g 3510 3929 2dS (0 (&) oS (F
< e 24 Sl p ) sLo)le don -YFS
el oady JoSa5 el SLIL S aS 950 oo angs losle 5l Gl 55 ol Gl el 5l (sars 99> ()
el a5LE 90 ol 58 Cand ol 3l eS Jloasli il L o e 4 ey o (Y
IS S o (6 ey STy 50 wlgT e il arils Al gs Wgw 045 LSl o aS JT S e (Y
Tl Cawyd g Alao 3l 0550 i -YFY
S, (STrcbl Wign Slawi (y1s 031y 5 S g 9y Sl 5l i 5 4 AT (b poody S35l jogige LS Lw o (I
20,10 0924
Sadjlow yog—igo Gusigml (y9 Sl Cucir Slas 3l ¢(yg—5 AT 8053l jogige O (GWigm b Gla g I Cider Slus (o
Gl il (Sodly g duns
(0]
CHy - CH; - CHy —-C-OH ] Jolio @ yguas WULT 53 39290yl 535 jlw vl jLiS L (&
0,18 330 33 9250yl 80 jlus JSIN s Lo (5 yiin (5 2 Sy O] (9551 53 39290 il B 5L JSUI (&
V(F Y (¥ Y QO

Sllowo plovit Jowo




o &y ol

3L Sonds

S| C‘.w)ol.i M; ‘QDS -Y&A
ol S5 ye £58 5 T (550 2 00 M JsSge (o S9 e 5 el 00d LSS pate g5 T 51(D) Creliug 5 pate g5 F 51 YT O
D518 3925 (Sh9,0u Mg JuSis Sl Joill ales (&) paelig sl s go (yu (Y
e Sslie o2 b 28 slawil jlad o 5 alie Guisal slog Sl iz Jlad o (el e 55 5 lsiles (F
| ﬁl){ R l; U'"‘J J.o.‘.cdb 9 MT u.:)Jo.bLm bec Sae (f
Caw! Cow )0 ).') uJUo.o )" é)‘,.n ‘o|»\5 -Ys9
Dl o0yl (S39 )0 (§98 Adé LS Su,F g 0ud puzi) Jab Sial3I L (T
ot Dglbio (19 b youdy 3 ooliiiwl g udgi gl ly drwgi o 31 (<
A o0 ST 095 bl 10 392 g0 sl JgSIge b (Sl BLII 10 392 00 ol g gyl N 5| (5 3 (@

ol @9 o 3l iinol s 5 1wl ly 49 525 ST (e

S5 opol (59 5 AY+ 0ol 30 .05 plal 5T KT SRSl b s a3y T IS o 8 gl by (555 31 o555 /P YV

Jolo sl ST 9355 J9Sg0 S99 cdedly ol 0 i sl (62 9 (el (60 (SS9 g0 Sluai ,5T kol Canwd 4y 4y yS

(0=1#,N=1f,C=1Y, H=gmol ™) ) (oS 3 JolS 1y colsT sy ploxil) Sl plos
CyH(O¢ (f CeH:Of¢ (v CyH¢Oy (v C¢H,O¢ (A

Sllowo plovit Jowo



