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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-

Would you explain more seriously about the problem, please? No one knows anything, but you have ...

information about that.

62-

63-

64-

66-

1) little 2) a few 3) lots 4) a lot of
The tourist spoke ... English, so it was difficult for us to communicate with him.

1) very few 2) a few

3) alittle 4) little

Before traveling to America, he bought ... because he wanted to live there for rest of his life.

1) five million American dollars 2) five millions American dollar

3) five millions American dollars 4) five million American dollar

Which sentence is grammatically CORRECT?

1) There were two hundred red apple in the big box.

2) Yesterday, the mechanic repaired quickly my car.

3) My older sister usually helps her friends with their homework.

4) His wife sent an email him last night.

Most studens often invent a/an ... for being late for school.

1) vacation 2) explanation

3) expression 4) imagination

People have already known that CO2 causes a lot of ... to the weather and even their own health; but |

wonder why they don’t use public transportation instead of driving to work every day.

68-

69-

70-

1) attack 2) harm

3) disease 4) stress

Hannah suffered from severe ... and nervousness after she lost her job in the company.

1) depression 2) relation

3) discussion 4) experience

The scientist told us that this method is ... used in modern laboratories and is really old-fashioned.

1) continuously 2) rarely

3) generally 4) absolutely

The secretary told me that my name had been ... spelt, so | had to take another form and fill it in again.
1) exactly 2) wrongly

3) certainly 4) fluently

My grandfather does exercise regularly in the morning. Although he is over 60, he ... perfect well being.
1) prefers 2) improves

3) enjoys 4) prevents

PART B: Cloze Test
Directions: Questions 71-75 are related to the following passage. Read the passage and decide which choice (1), (2), (3), or (4) best fits each
space. Then mark your answer sheet.

Junk food looks so attractive and yummy for the people of every age group. ...(71)..., it is actually true that it

is

less nutritional and ...(72)... to the body. Most junk foods ...(73)... high level of saturated fats, sugar, salt

and bad cholesterol, which are toxic to the health. Junk food has ...(74)... so much popularity because of its
nice taste and easiness to cook. There are many ready-made junk foods available in the markets packed in the
plastic bags. Most people depend on such ready-made food because of their ...(75)... lifestyle or because they
do not know how to cook food.

[

a
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71- 1) However 2) While 3) Despite 4) When
72- 1) necessary 2) endangered 3) dangeous 4) balanced
73- 1) contain 2) decrease 3) check 4) predict
74- 1) measured 2) used 3) gained 4) prepared
75- 1) simple 2) effective 3) addictive 4) busy

PART C: Reading Comprehension
Directions: In this part of the test, you will read a passage. The passage is followed by five questions. Answer the questions by choosing the
best choice (1), (2), (3), or (4). Then mark your answer sheet.

More people in the United States have allergies today compared with decades ago. Allergies are bad reactions
to things around you or what you eat. In 2010, more than half of the Americans were sensitive to at least one
allergen. That was the finding of one survey done by the National Institutes of Health. Allergens are things that
set off allergies. Many allergens-such as dust-are found in the air.

Allergens in the air aren’t the only problem. Kids’ food allergies have risen, too. Between 1997 and 2007,
the number of kids with food allergies jumped 18 percent. Eating milk products and eggs can give some
children rashes. Those foods can even cause some people to have trouble breathing.

What’s behind the spread of allergies? Some scientists think our immune system doesn’t have enough to do.
Immune system helps our bodies fight germs, but kids today come in contact with fewer germs than their
grandparents did. That’s in part because more medicine is available. Experts say that when our immune
system has fewer germs to fight, it can get confused. It attacks other things, such as milk that we drink instead.

Doctors do not know for sure what’s making allergies increase is, but they know how to treat them with
medicine. “There is very good treatment for allergies,” Dr. Nish says, “No one should suffer from symptoms.”

Dust and other allergens that float into your nose are in for a blast—a cough or a snheeze, that is! Both are
natural reflexes, or responses, to help keep you from getting sick. Let’s have a look at these reflexes: Sneezes start
at the back of your throat. Each quick burst can force out up to 40,000 droplets of saliva. The tiny droplets travel
at up to 300 miles per hour. Coughs come out of your lungs. Each blast can push out 3,000 saliva droplets as fast
as 50 miles per hour. Enough air comes out to almost fill a two-liter bottle.

76- What is the main idea of the passage?
1) Allergies are increasing, but simple steps can be taken to deal with them.
2) Our own human nature has produced more allergies than ever.
3) Everyday foods have caused a higher proportion of allergies than ever.
4) Coughs and sneezes are reflexes to allergens.
77- Which of the following best describes the solution proposed in the passage for people who suffer from
allergies?
1) Staying away from dust
2) Stopping eating milk products and eggs
3) Hiding from anything that cause allergies
4) Taking medicine to help you with allergy symptoms
78- What does the underlined word “symptoms” in paragraph 4 mean?
1) Changes in the body that are signs that a person is sick
2) Changes in temperature that give people allergies
3) Changes in medicine to treat people when they are sick
4) Changes in people’s immune system that cause allergies
79- Allergies can affect someone’s everyday life. What evidence can be used from the passage to support this
statement?
1) “More people in the United States have allergies today compared with decades ago.”
2) “Allergens in the air aren’t the only problem.”
3) “Those foods can even cause some people to have trouble breathing.”
4) “But kids today come in contact with fewer germs than their grandparents did.”
80- What can be concluded from the passage?
1) A person with allergy is seriously ill and needs to see a doctor.
2) A person who sneezes and coughs may have allergy.
3) A person who drinks milk and eats eggs will definitely get allergy.
4) A person who lives in a place with hot weather will never get allergy.



Vo oo 1% o b solais W e 1) 93T —(F)ojen

H gt b

i Sl a8 Lol ol 51 S5 a5 30,8 o cympmollas &,k yolol 5 =AY
. . . Sl oS cpan 198 41 125 (S > 1SS 93,5 o ¢ gmellay & )k : =
&u/w)&’;‘ bl OR) )0 X ) & [Wxa] Pl o O cu® ool y
2B g G o,m; (f ola (¥ ey (¥ & 5o ()
| PSSy |
SRR 8227 flud plaS” ilien (Ll i slasse 5 595 9 b Sloj e B3 slowl Jale -AY
/wy,,;,m
SB g 0T &b el sladajde B Sy 3 (B 590 @ (o) 2552 ()
OA G4 slaxio . ) o
G55 90 4 Sy Hlde (59 p Gmej 9,5 (V

Celo gladie &8 > B> Sz )3 (e (29 S > (F
o) y97e (Glaz o YO Gl ol (F
Suslools &5 aslice ol (rany o)l)98 53 <23 Sloslag, 5l acgozme plas” —AY
0 (e — yloigl lalS s (Y Sl s - 29,5 Ll (A
by s — o 399 e (F M Sl (s - o laibiny g5 (F
o9 0 T dilaie Ky jo Sare bole 3l (5,18 0500t sl 4z 4o -AF
il b ame S o albl 4y a5 Ceens (A
sl 5L T GLEsST A5 ay G ke Bolo gl 5l Ay (V
Al fyae dgy 30 T TS clale bl KeilS o jolie cdale (¥
bl ails 0z g o bole jo S cdale g po b ol (F
Tl 65 ploS™ 5l 55 K& 40 00l ools las 23 A5 -AD
ol (1
Ses 25 (Y
s @

s (F
8,405 LwgSan dlayly 8 90 plaS" b Cllg, Jlade -AP

2k g (F Sk oley o (¢ oL ez g Dal (¥ ooy e ()
Al go GRS e b Sltans] s oe AV

Srhdes Shals (F Sk Rl (Y Sl 51 o0 il (¥ S s ol O
SN0 8y90 O 3| e yie wiz il e 20l yie Vo T arban of Cedlyy i1 40 Cansl a0 y3 10 Joss b AOKM' coolue (gl Slasul ~AA

SO PUER SN

vox1e® (f 10X Yo (v fox1e” (¥ qox)0® ()
S0 15 5 pdudedi n S 9 SIS (5 eSS 4 ) 0)lse 51 Sy plas -A]

Glawle S - 5 S (F py) S - slawls S5 (¥ b S - b S (Y oy S b K (0
i aigSar olS 0l sl ey (b 9 oy SOS- -0

colials — ol (F colials — anlials (¥ cslie —aliels (¥ cslis — el ()

a

GBS iS993 Glaitdy Ojadie e ) LS s 5




e N

i P Pl ola W e 1) ogesT—(F)edgn
aads ¥ (M)l
[ p2 9 o awsits o0
Slikio / @/ awiia Jqu &2 583 33 (w33 g 990 31 S S IS Sue
S5 0513l slaazls) i g [ 095 1+ 3wz (55105808 (¥) 0l 3 (3 sl Jlomw 4 (255l £940 31 Jud )
(Jsl w13 OLL b a5l foapay gue gwly sl (oo JIgw Wiz a2 Jlgw Ve 52
(V8 B slaasmio) Sl 8399 1+ 51 iz Jud 3903 30 Loud & yShos

s 39 ol Q,»}T Sl bl g las5dun

39500 59031 (sl Ve 5 W (5 IS dan B ge3l Ve 51wz

8l S oy o 5 B &gl oo sty A= Bt 50° 51.05,5005, JoSa B 5 A Lglj 409
T T T
(f = = =
5 f v

Sl oyl aiy 35 plas™-aY

ool T laglo 51 o o 85106 5 5 SagS et ol saeld 851ail olSST sl b, V el gglucia cdite los 90 oo &gl ST ()
. . Ym

Syls 13 gllie s pls Jol &ay o —T oS sles! (¥

Gl a5 VoY L;)m oboly ¥ odsely (¥

T
Sl az 0 Yoo ol Lol — (F
Q

FOW R XX VKT XY = o Uskee slacyr slasi-aY

Y (F Y ) (v i O
S plas + o=\ Aol sz Egama—9F
x'—q Y-X
\ ) ) \
—(f - —-—— (¥ -—
f Y ¥ Y

Sl 5] 85 )| il iz 00els 90 ggeme ABCD 45398 o ced Oy IX4+Y =¥ 50y IX+Y =Y 5 IS4 ,0-90

y
\ 7O
N o
A N
C
\ \ > X
B dy Y
d,

. ENA
s oo 0,951 Al 58 sl YXHFY =V ot ol 6o 1 o 5 oy 3 0y L Asles 51 ] gt S ol S[?’_X) i 97

Sl fldflby 297

Y (f R\ JEN - Q

a
ol o sl 205 5 Jfos SWlgs s 5y (s 5 io0les EWIps @y (2557sly Caglyl (ol olais &) ST dogi o fgom lagygesl ooles o




\Y iéio &0 3k solais! A oo 1) Q}Q}T—(f)bjsx

S plas BD sl il DE =10 g 5luas CD 81 Jlis JS5 5 -QY

A A W QO
D
WYY
B
C
1 E V8 (v
VY (F
A
fewd YX+YY Juol> cud MN|IBC e JS2 j3-9A
Ya Xty
W QO
v xy \ \Y (Y
Ya ¥
VY
B v C
v VE (F
9l plas BC g5l Jilie s ABCD 58 ,0-44
f
D C WYY Y QO
\Y
£ (F A
AL—>dy
X' -4
¢ . . — X_‘" o &,
.ﬂ:éﬁawloodsé.% y—w ebulo)o —\oo
T Xy
¥ (f Y Y V@

ey ole L 1) Sl plaS 03k cnl jo [X+HTF(X)] @jbe ade sy ply oo bosl o 0 G(X) =0[X=Y]+V o F(X) =¥[X]+0 g $1-10)

(e e

Y (F A(Y Yo (Y \A¢!

ol SotocSs o3 ol 5 s gl - o

y y
N

/f\v/w
y y

/ 1/

> X (¢ / X (v




a"fﬂ;ﬁé WY iomio 9% o2 b (ol W o VY 0ge3T—(F)oiep

Seed b F(F) oozl F(X) =F T (X) 4§ 5 dos i 5110
I 2\ £ (v YO
Sad S YF +¥G b i 5 il 2gie G = {(Y, 1), (F,8),(=,8), (V,¥)} 5 F(X) = VX =¥ alg -o¥
VY (F \0 (¥ VE (Y Vo ()
pos a+b+c Job> witt f—vg={(#,)),(Y,5 5)} 5 g={0,-),(v,sa+Db),(s,-v)} F={(va,c—¥),(=*,¥),(Y,Y)} 1 -1e0
Sl
Y (f D -V (Y Y ()
S gt s aizr Jolis F.Q g 0 ety G(X) = VXHF =N —¥X 5 F(X) = V=YX +/X+F s1-107
VE (F Wy VY (Y WO

scadphs a+b+c+d Job>wsh (F+0)(¥) =0 3 Df =[-),f]-{c} st g(X)=vb—x+d 4f(X) =vXx+a-c grov
g

Y (f ) V(Y o ()

- -\ . » = — daos bl S S —Ye
y = f(x=1) sl plsS F(YV) +T77(Y) ool sl Y =T (X 1) Jlages Jolia JS& 31 -10A

o ()
Y
\Y’\ -\ (Y

V(Y

O (f

?‘MSAS‘AS"‘) 6‘4:’.3‘)’4?“."3‘;@%“"5)?,9 4>y e 51>o:¢)ﬂ Lol YYCM e i gladi g A°Cm51?©3&l.uﬁ),f|;s_i‘_)o -104

¥ om n n
— (f — -« < O
A Ye ¥ ¥

QE:AM‘}A’A:%JOT ol “’)“"‘j‘)ﬁ? 566)95)9.::&5‘4.».‘43243)"&‘ Sl 00 ) O1)é 9°° 215‘)l‘L5°u°§3Y 8[:..::496‘3]‘\“.5 5)‘1’)")1::)0 -\

Y+JY O

y—J¥

Y+
v—JY (f



%@ Ve

dodio &% 3 3 ola W oa 1) Oge3T—(F) 0392
ddo (¥) owbcums 3
‘g:l‘? (was s - . oo
el ‘7’2’:5“ JNaw &2 599 38 iy 2 Egi I S sl Su ]
et g 1) 395 1+ 5l Wiy (5135 (¥) ol ) o) (Sl lim &0 (o295 Emmily 90 31 b il
fndiy o Gl wilyi g0 g aiz 4 Sl ) 52 51

Sl 0093 Ve 31 iz Jud cyg031 50 Loy & yShos
Sz 9500 (3903 (5l Lot (g liF Bun
59500 o903 @l Ve 5l iz (g,li5Su S8 o9ei 1+ 5l iy

FusS o0 JooSS Swyd s |y 5 Oyl a3 plas™-11)
€l e il e @il ladl S jie ol (gla s Cisllsy 5H

o SO i g adgl il (F S aily Al 4y T oS 5 e olisS alzils sl ()
O sl ol (F S8l g Gl b e (7

Sl pludl ooy 2l bglas 5l S jaisee Jadd 90 plaS-VNY
Gako) 5,3815 (¥ Oun sy O
Ol S niydeis Gl g s> 5 s olas (F a3y SLo (5 s S 8205 Sal33l Jolge (¥

SuuS oo JuoSS iy 4y |y Kt Ot Calid (g lass 93,2 0 Alaz any 38 plas- VY
b aalst e LS S e algdl 55 (F e (20l S 4y il Y i slaasl slass ()
Sl 3929 95 50 S Jlade 4 el (F <l anlys 2ol58l ads o 5e 0 lacyg b 5 (F

(sl oo iS00 )18 BLS)| EB g jie 50 (K5 9 (o> 189,98 Ot & (srae ladiSl b LSl ) 090 wiz-11 ¥
Nigdge Sty B 5 jhe yo LSy 08 sloaisl 5l (29,5 Lawss o)lgen #
3yl 1y 093 Ulybl Jases  gliws| oo Jai> oUlys o cdudyy (glaazsly aulen #
1o ks 35l slaazsly b LSy IS bazsl ol 4o Lo sla JsSlse
518 )18 a8 slacygasgn il cod mae slawisl ol culled #
¥ (F VY i\ YO
Eeaad Gy e A (&l 5 il ] it by BL,) 5110
el pled )3 i (Sel G9y0 Sad o b (S93 B S nge il 0 g )l 4SS, 4 8 ()
D9l 45D (595 poal S Carge dnie g dreniie (o sl S Wl oo (pmie (1
05 43375 A oy SaS 4y g8 4 el 83le Sl S5 ()55 Slmosi S 55 e ply Sl (sl (7
0yl G s al 8 5 Sl Sl ST d ez S5y (A (09,0 (S50 ez loazeale (F
$39d (o3 0 lg Sle o 4 005 S plas” leMbl-V V7

s QO
a
as
L PURRY-J TRV 6}&44.3.\3‘9.764 RVRV ey pS)o | oo;ﬁ’b O‘) 0‘9"‘“"“" ) LS‘)ZAASLS“,Z‘.‘..»‘}-A»

By oo Sl 00,88 el C8l Srope Cloars o o (¥

S 5 olegal nl )b e sasm aY 5 o lids (F

a
A ASJ““}‘“ )55..5 ;NI,.., aule ‘JS)|3..’.‘;.> @LbJ‘}m 3 Lol L;él.o-[ G‘}:.a u:.qu.u ‘5‘}1 L.Sf'“’l'"‘ C'uo)é m‘; O}a)'-‘




b V0 sdorio &5 0 3 (ol W oo 1) Og03T —(F)oie s

9! guone o)l ,18 5b (ot a5 Ligs Jowe sol> 50 lids a5 5y, (9,0 sloné b bols,l 10 3,90 phaSills ludl oy jo-11A
Sl i s 0 T Cogad g4 50 plad o (Y Sl 13 0 F Al jo wds il )l sud aslen 0aé 1l ()

SuS o0 oSS s yd dy |y 5 O jlue 0590 dizr ¢ Jilde JSK 4y azgi by -V

J;”’m\ Lo w20l 55 5] @ ¢ Gl Al 5o plol (61 a5 (65,50 o B0lo g3 ®
S fee o 295 oy ADP JgSIgo &) cland slaog 5 Jlail b S5l Jul 4528 g0 il (o0 #
e
—7\— /ﬁ 35 0n 5o ool Sl S 5T N game I (2T &35 3] i o SLELEI Lo
ISR
— =] g sn 9y i 33 1 &35 ¢ Dliae b pdans 10 395 8855 &y gmae J36 Ll o 0 #

el Sl o0y (Slocyge o ar il (l iy (6l (( S955 olgd 40 45 el oud oy gl o #

¥(f Y Y(¥ Y (O
Sl guzmo 9550 iz ludl Gy 40 0aisS Jos slocausald L alal,y jo-1Ye

55 g 2l ally 5l ol oy 2l sk 9 — il

5l ot BB STy 4 densly 5o Jlab (el 590 0 —

ol 00135 oS T (slocmsis) collas b cod gl culls — ¢

igegn <l (o i (slooS 5 cilisen (i (slophal (1,0 50 5

f(f i\ A\ VO

olg5
=

stUly g Wgd oo Jae o)y 009 (slacigie 4y culin olgd! wly (ols jolaie 4y &5 ol 2B laaisly s Sy 4 plas (Ll jo 1YY

S, 1) Cealincs e 5 9 (5,355

losged (b 53 0 1) 255 ales ok Al e (¥ )l 18 sl slee S 0 (1

iled @lolid o See b 1, P 05,80 £95 S ailsi oo (F e G oy olaitl il glis bty 5l (B n adds 0 (F
S (o0 JeoSS (Gyd a1 1) o5 Ojlee 43S plas VY

€ o)l (2 madiane yobo &y (g9 9 Sl ot b 0j)le 10 457 (g 95kl o Ol coten A5 oy b 0 len 50 &' (G985 S (Sa?

Dgds g5 g Al g g s 00g)] a3l o5 0 — asilen (Y Qb 38 5 eogdl 1é g Wlle glaaisl p— asles ()

oo b g 4l JyF el g 5 — DS (F bl S 1 elbs o Lt eyl &15L egi s — aiiles (F
coe sl &l wiiles wiSl cnl (Jgane jsb 41 0l (655 (S Lo Bl Jlas o Slge 4y (el Gl 590 5 JleP AR LBL (g VY

el (25 086 T 6,058 LI585 WS 0,8 oliS 4o (Y 13 352g Slsl3 &) 3y (g A b Lad o (sla st 4o ()

ileioe o5l 05 Sloos Seo b oS g0 )l 5l s Lojlen (F aylioe la & oy (polaislnd glbs g (235Ty (slag i 53 (1



\$ i 1% o b solais W oo 1) 93T —(F)ojen

sl celin i dlozr 40,5 JalS (gl any 3 plaS -\ VF
Cormrs s 500 25,15 003, (&l 5 olls Sl 3y (Slgsias] SISl )0 4T (83,1590 (siloanss Slo S
sl S 56 0o, sloazsl ;o ATP Gras fliwe sialidl 0 O
s Gl leazeale (ALET Gy 5Ls 9590 o2 (S9> cale (V
g md 3 e 45 5,00950 SlaaSl 5l 93 (ST ARl Sl 4 (T

sl 42813 25 51 55 08 slasSlge 5 5 5555 sloJySlga by 3 (F

.................. o ol Sl loeds 5-1Y0
Nigd oo el i g Bl Jledé O jgo 4 (Y Al Sy B pudals (o ()
............ 4 Cul 0ad JuSd (38U 5 habe Al 0 oy olgsel Baely slal pliel iy qells o8 S 0-1YF
el Syl gloamio g lodlos o Slyi g9l (¥ il e 8,5 sxe 3l glew s T i ()
el lgl8 IS sleaslsy o Sl glasl o slalad ol s (F Al oo §3lge suxin (5 le sl 395 (sl Bole yo (Y

fauS oo JolS cawlin joboas 1y 555 & e 0590 du-\YY
€l b She &Y 51 Loy oLl o »
ol a0 CBlaD g dtur & jg0dy
led 35 yale (qwie (59 g2 9 00903 [Ren | 58 Wil o0 %
ales Jlul 5h0 (5 mim 2 41 (e slaply Wy oo #
¥ (F X\ Y '
TusS (o0 JooST sy s 1) 5 jle any 3§ plas™- VYA
«...éwséx’...wi@)o»
el B3Iy a8 lgseinl L — B> (¥ Syl i grdee Gisu gy mbe b)) o — asles ()
S5 58 e alsid glyme slgssl yo — S5 (F el BL3 | 55 s gl b Slysel Gk 51— asles (¥
Sl Cunyd yls i85 Wl 9,8 S )0 ole po Joe bl (sloj Crasd 50 &5 e ABlu 5l ciou b alayy o aiy 38 plas-1 YA
Oyl 8 el - (gm0 qule BALS )i S pge Al O pglome 1 dihogS o ] Joles ()
D)1 18 e BBl jo g Jobs pelais (Lol 55 e 5 05l Gl sl 50 (F
5 o o G5 () 4 8 S 5l &> Bl slozenle 3 S5pm sloosi S e ol
Sgse s Cesd S e lSail 35 e ay Byl Sy 5148 sl el e i ol (F
Sowsl 00,5 by (S a1y o3 Ol)le el 4y 55 S (£l x> b 0595 1 40 Cawd (0ptS Cudie lSail e 4y 4> g5 b=V Vo
Tog o0 0330 u..:ls.-;‘ &‘w)a Sl (Oumelinw) lon wux (!
Sl oo;)z.ﬁ uuxmmsx%o,ﬁwaibl%.»g}o (=
Taigud g0 CBly gl56 (5, 5S35 oole ;o gmas 33, Wiz (g
Sogd 0 O3] (o ,20 omae JIU aslen diz 48 (0
YoY-a-) (F F-0-0-) (¥ YoY-O-Y (Y F-0-F-Y ()



g‘ﬁ”@ \Y i % o2 b (ol WA g 1) Og03T — (F)ojep

FERT) (V) o
O o i 5S31
Jb I Tow 4> 930 48 wyd w 3 Jd 5l dun )

P Jlogw &2 533 33 33 0 Egpw 31 IS ) )
ot bt i g [y 995 Ve Wiz 505G (1) S (33 Sa I & 25Tl £955 51 b
(s (550,50 &S e Soadoy s Frwly duiled (oo Jlgm iz ay Jlgw Vo y2 5

OV shdnio) Sl 039 V* 31 iz B yg03T 40 Lot o, Sos

Qm jg,o' u,.o)i él).g (P GoldsFdun
39590 3051 $lp e 5l iy IS Sua 8 ogeil Ve 5l iz

Sl acm gosls las o b1y lagl.as)ls |15 Kuss 5l M alsls 0 g, ==YNC 4 0, = +ANC S xSl glayb shyls alive g5 (bl 5,5 go-11)

’

r .
el phaS — ool sl LialS 0o, Y8 )T oo (S0 2SI (595 835 8T puds g ;13 T AL 4o (0 STax
r

Vo \F 14 Yo
— (f — (¥ — (Y —
\# Yo 'O \#

(r, > 1) S syl s 33 S & 900 o it Jolas Jl 5o iy Jas- g9, Uy g Oy ¢ 0 cglabais o S b dus o3 JS& 3illas— Y'Y

. r, < . Iy R Alpbeal G, 5 g, sla,b (¥ Slebas O, 5 G, s,k (1
q, q, q, la,I<lay| «f lg,[<la, ]

d -
Lo shazel 3 — 83l &y |y Gy (oS Sl E L gl G 5 0 glabass sl Jooly o dawsg M & 15 iy (oS0 250 s o505 JS5 ,5-)PY

S phas iyl, Sedige —E by M alais s 0l S mSI s oS Sao5 M dhais oy by ool

A\

d d A YA
@----=mnmnn-  eGREEEEEEEEE ) — -——
q, M q, A 5

Yo Yo
-—— «(f — (Y
A

I 9San 4z 0l el Jolss Jlo 55 (55lg0 (sl Dxio 99 o Sy (S oo 3 0 oS o5 P o s slgd s S 0 IYE
N
=Vo—) Sl
@=1 )

Yo (Y Fo (A

V=yY.V Yo (f —Fo (V¥

Ml L 5a) o SN e )5 Wi 5T 08 oo lral o sols (L5 joune (59, B & b A\ 8Lais 511, +0] (ghabais S 25 o5 JK& ,0-1¥0

Sl gramno a5 plaS il o] (Ko S ity (55,1 &l pais AU

B* E
=5 AU <o, W, > e (v AU>o, W, > ()
A*lq
> AU <o, W, <o (F AU>. W, <o (¥

A w30 DS CIlae 4 Lot Jalud g el prdaw (485 Some (6l a0 it Sloy98 slocyg0s]




"f”-.’ffgé A

O oSS iy (g5 S w098 Lol 0 sl (Lts C p3 9 B A b A & §I = +HPPC glabais S 2SI L 5T o5 JSS 0o 1YE

o 2% e 3l polais W o 1) g1 — (F)ojgn

¢ )eCcIM 3
sl plaS” Jojishee con

A B

—>e FAYNG

Ycm
—o /YA (Y

=

1T
V=\V VA

—\/A(f

Ol Do iy Yoo oN/C Gﬁ};q&l,&éﬂld@b,h&%d}l&p@lﬁxﬁn\va 65 b A Al o (ygigp S ey b sillae- YV

s o o dlie 4 o ;. = =y = -1 o s . o .
sty Incuaglio 415 9 5705 (339 o 3l Mp =1/ £V e T TKG @ =1/£xV0" 1 1C) Sag o igio aloradlr o slue 22 5| uy 89020

(g
—_— Yo ()
A Yo (¥
Bo (Y
E o (f

o5 g8 ] Anhio 90y SISy (Ko A hine (S5 9 Cadyb w4y el 5l i 5 eaiS o5 |y Sloads 3 S 5l Ao 93 oy Alols S1-VYA

TS o0
oal38l e aalal (Y oial38l rals ()
b Gl b wiley ol sl e ol 331 (F ol s (Y

Bonti )3 S oo g5 OIS et |, ¥l b dmin 93 (oo S S0l 60 ] e (gtly Vo (55l S o 58 4 S (3 G i g 45 Jl> ,0- V¥
Sl 059 a5, sz ol <l 15 o5l 50 00 005D (55,51 S o yuais £ oUC Bl dy 35 Amis 1 (53, S o) el
o (f V0o (F Yoo (Y e ()

Sl S yob 535 05190 3 Syplas- 1 Fo

RN % i A 3l Wlgise 5318 SUle, SG 3 By ey B3l ()
sl it 05 a5 ymal joboas b ams j5e e Sl Wil e (55L 45 (g5b STan il i (55l Ko el pal z o (Y
ol Jlae 58 b,z ol g ol3T slagyg Sl a8 > ale loe oy 90 50 Jamaily S sloul (Y
el g0l S, Sy (LED) oS 55 035 (F
2 6k Gl ST 09 g0 45 JalS' jgboas pglae )15 colis Vo 5l g 3l sa pal 8 1, VYV Jousilty D23t 5 OA Lausgio bz 45 (23,995 5541
TS 0 5 oSl olass a4z el 4 5 wloiso 653 (190 4l s = ol iz iS5 DAl Gl b s A o @ )T 31 g 5 e 5 oz
(e=1/8x1e""C) o9 o
Y/OxVe" Ve (F Y/OxYe" Fo (¥ axye™ e (Y axye™ Fo ()
I(A) fatly oo ool aiz R, Caaglia 831l o bilie JS& Jloges 45 g5 L-VFY
o/ ()

) Y (Y

A Y
YQ

¥ (f

py)
1

V(v)



aff;;g,;

2% e 3l polais W o 1) g1 — (F)ojgn

V1 idmio

o 5 s oSS Canglin 395 adsl o s F s cloannnd sola 3 o) adaio alans b 08 o B 0857 1y $FQY S 25 Canglin ) s S3—VFY
o9 o wal Sz wpua
\Y(F A (Y Ve (Y fQ
SIS o il WISz e 4 Sl 3l s Lo (2331 b Loy 5 (5518 (slalibus 8529 Cangliia-1 FF

o3l -Gl el - a8l (¢ Cialzdl - als (¥ el - ials ()

A.Z.'{A)'léz}w C,«:,lﬁa smLB}HJlﬁ:‘-f‘ﬁ V0 sA}léquf%;‘ ..ﬁﬁ‘;} GAA‘ Ca.aalﬁ.a,f).? ‘J}la LS‘)‘QBjALSLhu“"'?')" L;}lép.,..a,o—\fa
?M‘B}Bé}w Ca.aslﬁ.a }.3‘).3

¥ Y ¥ Y
q \ Y Y

90,900 &8 1> &y e ;3 Wilgs oo 1) b S 9,8ue wiz IS Jgishes VA ploul b (55 il ool ¥ (6 5L 51 (55008 oy 6225 JS& Jlae yo S1-1FF
VIA Q)

VIO (Y
VAoo (¥

Vdoo (F

Coaglie o 93 Jouiliy DS 5105 0o j90e 51 o/ FA (lyzr g ond atiay R uaglio ) o (3950 Cangliio 9 g Y/ 35 1500 (59,5 b (5,5k -V FY
Sl pal wiz R cuoglie witly R cuaglin yus g0 iy 353 % 9y
Vo (F Yib (¥ o Yo ()
ml 95 5l (ol &S Gl 10 983 0 (it 039u )8 g 95 b 90 01, T 3l ()90 oz e 2 (Sl S oo 90 Jailiy IS Jfogas ¢p5 JSB-VFA

\\% ] ;
W SIS oo eid o] i 95l 4y Cnmd 5T LG5S Canglio o5 3l ol (yons 00gm0 b by kil o 00 ¥ 3] L5 Canglie

o/ ()
VIO (Y
7 (v
o I(A) A (S
famo o lis (V) Sl 5oV, Jloyl sy a5 sl (gae il iz o co lts (V) Jlae jo V) Jlons) mincdg 457 (goae-1F4
YR YR v
— M ————— — MWA—— Ya
A
() Y
N N o\
'f“‘--j-.._;~§‘ "¢“‘ _ ._I_"s\
-—wW— |—.—: —wW— I—_, g\
Wwr=R gl “I=Ry
P, _" L FE—— - \
~(f
M) R3) "

|-
1y adgl jladie ; Jlowyl s b pupd (2l5 pal wiz 1 Liasghy Caaglia osl YR b 5l ys e jfo J1)3 s 4o a5 bwgs 51 taglia ey JSib e 0=

R Samo oyl
v 1\ Vo ()
) YY/0 (Y
Y ¥
"¢ §~ o
A —av T
‘\8 r= 99/'

~ .
L TN g



ufi?f vy

oo %6 e olais! W o 1) 0s05T—(F) e3gn
4do ¥ (¥) (0w
1) o) SLIwD yud ceo
il I (2 33 / it JNaw &2 533 53 i3 2 £ 50 31 S8 S IS S
AT 6 b ) gy 5 1 5y (555500 (1) e oy 5ol & ol £33 S
“‘;‘"‘sl:": :l::: faaday guasns gl wuilgs (oo JIguw wiz 1 Jlgew Ve 52

Sl 0399 1+ 31 aiy Jud 39031 30 Loud & yShos
oz 39500 (53031 (5l bous (5,185 Bun
59500 59051 Sl Ve 5l wiz g5l Jd o903l Ve 5l wix

§l Caryo aiy 35 plas” 40 0ad by @jle -1
el g Slge CSLLL 5 BLS 9,5 3 (6 G BS g 0, ()
Dgdise PlsS S99 et o o )lge ,S00S y lagT (535381 5 olge 4y ol Le ) (Y
g Byan 5 gltal Dl 50 (hend lacS g g (Suse Slge 1 (5 3Ll VA (gD Voo JLu ;5 a5 09 o (S (F

- A o« e . el Ao o s
S Sl Cawy3b 435 plaS O lie (gydy9, polic 4y axgi Ly —10Y
X , T L .. .
Si dle ¥l o] 5o (3l 4 5 (6380 jolie jleds ggazme ()
PO b oo 33l ool 5l Lol (ol gl malsal b (Y
o Sydie 05 iy il p gl 5l rais s (F
wsile s )15 0925 039 2SS E ol das (51 &Y 05 0 5 gy o (F
Do
Sn
e
AT Sl ol 5 cdllae 5l 8,90 iz dacysella 5,0 —10Y
Pb )5 3azg a,SI O ol 50 Jdl &Y 05 3T 4o #
o

g o solawl Lm5)o9>' Sol> éLasélP wy WY O

An oo STy 59,000 S5 L e juay —Yo o' C leo 5 ,e5els 518

¥ (F A v(¥ VO
(diswd (288 polie (sly ol ools (laoles) Taw! a0l asy 557 aluS” (sl (29bd ooz 5l i a5 0uld s0ls Jour &y azgi L -10F

Sgd e 0,5 45,0 Sl o Ll el otz 5 5 Gl o sLls M yaze (A
¥Vl s e E gD (C i s 4o byl (slayg oSl Lot (Y
2 A paie 5l g yiter s ity 5 o3l glad il Cpols Bt (¥
ool YL E (gl 59,008 55 L (2STs sl p3Y sles S8l D @y e B (5386 clas o 5t Judo 4 (F
Canryd 08 ool (2STy 8,l,0 p5 S e 5l 5)90 dizr oS 0 Oyl ol )L S o |y Sllgas (1) o 55 (ST Jolora 100
S 50 e s34 Jslme ] S, %
Aibe FEe (SO )y 2aSTy onl 50 oo adgs (Jgn ouS 5 %
é)‘bowdrm)ls)‘drosdfmuhs‘jcwﬂyJ.lﬂ-l-
IS a S Jslome K5 g 05 e plol 85Ty w5 omsiegl] Byl Sy o |y Slalgus (H) o Jslome 315
¥ (f Y Y V()

a
1y Wdaididu closl (w0 cnl 43 bogspe 0508 o0 S8 Calus (53, 45 (s0302 cllae plod sl gouds (yd 43 (aitke (yg03] Culs o cdiilidun 39,

eSS Shgal B




YY) oo 1% o b solais W e 1) 00T —(F)ojgn

Sl oy oads o0ls Slld (6,03 STy (gl a5 IS oy sl STy 4y azg3 b -V 0P
1) TiCl¢ (s)+¥YMg (S)LWMQCIY (s)+Ti(s)
1) YFe,O, (s)+¥Ti(s)—2>¥TiO, (s)+ ¥Fe(s)
1) NaCl (aq) + Mg (s) = was i (ST
V) Ag(s)+FeSOq (8) > aies ai LuiSls
Mg > Na>Fe>Ti>Ag (v Na>Mg>Ti>Fe>Ag O
Mg<Na<Fe<Ti<Ag (f Na<Mg<Ti<Fe<Ag (¢

Ao ool b Fe Oy o8 Aoo Sty 51 (FeyOp (s) + C(s)—2> Fe(s) + COy () LaiSTy (dii dijlge) (goles dolas gillae 1AV
(Fe=07,0=1%:0.m0I7") S595 oo oudgs STP Laslyd y8 awSTss ¢S 5 2wz C(S) A5 jlade b cas)s
OAIYY (F A/ (Y YEANA (Y YWY QO
033) Sl pS™ 5 4y 3unST () a7 4 365 o 12 o Al ol 5 0023 aijlge (2aSTy 90 10 STP Laylyd 10 eud ags 5 pore S1-10A

(Fe=07,0=1%,C=1Y,H =1:90.M0I™") (% 155 0 aops Ao |, (1) 23Sy so s 53 9 20,3 YO 1, (1) 2Ty 50y
1)C,H,,0,(aq) - C,H,OH(aq)+ CO,(9)
I1)Fe, O (s)+ CO(g) —» Fe(s)+ CO,(9)
VA (F of A (¥ AR o/f
el Cm)éli B3] g.JUan )‘ D90 d> =104
aslbge CyaHyy 5 CypHyy ©oso 0 cas i oalils 5 oS () Jsos2 (1
, lior GRIP 59,015 GBI SG 5o S slaesl et IBIL (@
el piin Lo Wl ples g2 dlais 51 o)1 (o2 Al (ol baJsSse G (39,008 S JSa5 s 4 (o
Lol 25,5 Y10 5 S A Oheyaed slaps! Lot cod gatm Hlad g 6[31 sl y0) 538 dLleS.N plei yo (&
Y (F AR\ v (Y fQ
(H=1,C=1v,0=1%,Br=Ac:g.mol™") Suilcas,ob ;55 cJlas 5 5,90 diz 0dd 03k (sl j2uiSTy 4y 4395 Ly -V Fo

CyH¢(9) + H,O()—2 > x

CH, =CH,(9)+Br,(l——y ) . o
el Jgo 2 e S VYY 2l Y 9 X sloos g8 (Jge 02 gl (I
S8 5,556 i g asbce (HySOy) apsl S j5a05m A s0le (&
¥ (f X\ A\ va
(C=1v, H=1:9.mol™") Sl cayoli a3 plaS & e -15)
sl CoHyy J5S50 50,8 L oad s (58l 02595000 Sy 05505 ()
Sl Gl Jeags =TV (Jge py2 el GBS 5 50 Jge o2 ST
ol Selagl pU 4y 00ty (Slan 59,008 5l (ot 83151 09,5 s ()30 (F
?‘.\3‘&...:).) 2 g'«.]ua.a )" é)|5A PL\S -\#Y
aaps o JoSi5 1) pls S 40 S99 slacn S g 0um baes Lisu o ST (1
el andig i Sysm 5 it doyd (nKiw 5 S Alwd 90 4 pl> Cii (ganatws SH (o
2,10 5929 (6 yiiion J93l8 (S o 4 Cnd K sl jo (o
] .éj&@l&?nﬁjaﬁﬂdﬁyl{6&@»)0%@@@&5}&(&
(@) 5 (@) «(D (¥ (@) g (@) (¥ (©) 5 () L) (V (1) Lass ()
(C=1v,H=),0=15, N=1¥f,S=rY:0.M0I™") Scul cunyd pj slacs,be 5l slaws az ) Jooor 4 495 b -1FY

ofe#0 CO, < CO:H O

of\o¥ S0, <CO, «NO,«CO+H.0 Yo S e

.q.ea»uiﬁ:Sb 25 g0 ST pnedS b K J85 555 gun 51 ool slos5 51 S Lo (1

Sgdien Sl (GlSy anSlg00n S (Sl 5 i 5l SLeSh slap sz g il 4 (o

Gl Sy S Jle; 0 5 VOV g 5l oads o3l e T L cpsi 0,5 P 5B gu 3l ol 031 6o 5 (&

gdin 3T (551 J5l5a OVIVA T 51 Jga o i3gm 51 ol slo S il G\ HGOUNS @ g0y S Jlé5 S J3e b ST (2
¥ (f Y v Va



b YY i &5 0 3 (ol W oo 1) Og03T —(F)oie s

(H=),C=1v:9.mol™ ) feaul couyo an 35 plas -15¥
el oY 39508 05 oIA Hlade (IS 4 388 0 SVFIA oS 6l O
ol TAY pl i logas (361 L 5 Lo jo mobe oy conly U1 (o 5 Sw j0 (S (02 wuoyo (V
ilioe sloygs Jgaz ¥og)S 5l 658 At sundyo3 sla ol biile (Lol paie (F
ol €l Juto g0 =0 VP lie (00,5 g 000 Shgl b (F

Sl oad Gl (g0t 5 Glllae 5l 9)50 iz -1£0
Cewla )l ailigm wlae )0 39290 (55,50 ol Sl3T slaely 51 LSS (Al
298 Lo i ge Wilg co (65,31 ol ST l s oo a5 3l (Kwy slosls iy 4y lae Sobe (655 e (0
10 5ks 651 5 00le 4 LS g3l 5 bl slacadlad plxil (1 Lo o (2
s QLS 2 55 8590 551 9 oole el o (2l Blge )1 (&
\(F Y (¥ Yy O
Y0°C slos b O 5l (g9l slapzm oylg 1) Voo C slos b g o] g o 0,85 couminogd] 38 o 51 ol e 4 s L= -VPF
Sl audty 51 YL 318 plaS” ggtoee B, 30 Ol (sled ¢ gle)S Joles &y a5l s oS 0
b Al | A9 | Cu | Fe
(J719.°C) 059 oo, cud,lo | o/ | o/¥VYD | /YA | o/F0

oo (F e (¥ o5 (Y ool ()
352 A il )0l 55 Cdllae don -VFY

g aalss AT = AB+YVY (S o a5 Loo 5 slaasyl3 40 ()

)l (Foliie 8aile (sl pate 1 sl Sglitie ()2 5 89, (Seid slabs, (V

29 Lo )T s cely wilgy oo oo w9 ols (Y

5,8 aglia | lagT ole,S (6550 o)lev sod 0ole g0 (sloo yrails by Laas (F
Sailean job p 5 cdlas 510,90 aizr -1PA

el 10ACal L5 1kg.mY ST L Jolas Jss e (0
Dy se 08l HLas Q b g el 65, 51 g0 oo ailen Lo yF (o
o wlj oole &9.\ 9 )l.).s.o A)Laiaé oo aQ 03,[5 L;LA; (u
Lol €T > 0 1 s > 50081 5150 90 4 ST g (5enST 5B IS maos 805 sl S aslie (&
¥ (f V(Y Y (v YO
Tl Gy asy 35 plas -1 #4
elmoare STy 51 YL oy (glos ¢ yidan Wos 9,8 (6 loul coyis 5o 356l5 LialuST 2uSTy yo ()
W, (g e gl e gled j0 (59,00 B L LIS SIS STy (0 oo ,gl 8 ole )5 (655l Eaecme b baoauss STy Lo S (65 5] ggema (Y
Sgbioe 33T 65226 (slo S lasl Jlasl o 10 i b ooloond (2iSTy Sy (¥
el iy o b S e oazas STy Ky blie o saie Ky sla S8 STy JUT (F
Sl o 55 v le 51 Syplas” o ools (sl iuSTy 4y azg5 by -1V
)Ny (g) +*Hy (9)—2S— YNH, (g) +vkJ
1) NyHq (9)+ Hy (9)—=S > YNH, (g) + 1 AYKJ
Q5L (1) 28Ty 4y o () 2S5 50 bnoaims STy (all
el ole T 23Sy 5 555 o0 33T (55,8 sskeS FVIV Jlaie STP Laylos ,o (1) (2515 j0 SLisal 515 2 VY o 51 s (o
el (1) G215 51 55t (1) L25STy 0 lnos ygl 3 5 bnoaias STy Juilis (65,1 glés (o
2blgo STy €955 53 (alS VA (slod 3525 ¢ STy plowl Ll (&
(&) (& (F (&) () (¥ (@) () (¥ (@) (&) O

Q)

S\

o9 e ol 1903] 39 (mges y0 IS (Sla I3 CuiS - IV

IS s (F S5 5 o (¥ OlF oy ese ¥ P 5 )8 (O
S92 5242 590l 39051 50 (ol oy0 pS (gla lgus CoriS -VYY
o (F Sojed (¥ bcan; (F =2b, O




YY idmio

2% e 3l polais W oo 1) 93T —(F)ojen

'Ul -

X

O30 99 5 ISR 8,3l 30 (yluiiy b o5 gois

90,5 659 oy ¥ (5 REG0e 5,l,0 Lot b 355 2al5 les ,o Led losias LT —TVAQ
220,50 Casro o Vo6 la5G0e 5,L,0 Cugs cpl 4o s ()
2K il Guled e b Gl (F
Og S Sels CwiS bl 5l g BB ey Llod 5oy ¥ os,la8B0n 5 )Ly Lo (555 g (V

2,8 Cuzmo oy V(6 08B0 6,0 e b oleiy (F
Ol (il il

il 28,8 iy ules Lot b (9255 42835 903 5) Lo ooty LT —V Q0
8,5 il eles oleal e ()
s S il Geles olagl el (F
D5 (B g g a0 lgixe Ll jls (adds O wx> j0) Sley Ll 5l lisl ey eled caly (F
D Jle a0 lgize Ll jls (azds O 5l i) Sbey Bld 5l lisl by eles aly (F
$o=ibo) 4t il ulod

128,5 olos Lo b iboj az lezty —TA)
(5 03,5 g (wlod sl 5 595 3,50 55 B L ol 3ol celin (Lo 50 ()
(2392 03,55 Blg5 wlos el 5 595 990 ;5 W AN S ulod amlin oy 5 (F
25 ke (O3l 51 Jed 55 )anid iy 59, 50 (F
288 oled canlial caelos b 5, 0 (F
$aido Wit il led

feutls 2l lad Lad b 4igdo aiz lad bty —VAY

aads 0 b asdo ¥ (Y 4a8s aw b adds G ()

agdo Ve 3l o (F a3 Ve b O o (¥

Jit @8y WIS
S g0 55 ety JISS 0, S 0 LT —TAY

25 ols S pogS iy JEA &8, (S 59 59 el caly (O

(> 65 Ghet 35 0o OF & 120055 el <505 5540 iy (WIS o caly (¥

5 o8 S8 G50l e Lol W3S e 55 5 JIS8T a8y oIS e iy (Y

S (03 55 Jsl 88, ST (e iy (F

B0 & Eg it
S3g5io0 £9,5 aBgn 4 Lok 89> 53 (9ol L] -Ya¥

yn SET S laBo 5 dge 40 990 93 52 el ()

Spdgs ST el (o, (ool s 4y Sl (¥

piges T el Gl ale sla g 4 25 Ealy (F

)1 3529 (oliigr 3590 95 2 o (F
Suigd oo ibyte ailflaz Jowa 8 5l olseal iy LT —YAD

JRCCINY Q,.ejl Sl W g, J> o mle oldbgls (J 3 om Sl 25 2> g) Oﬁ.a):\ 9,9 oboy b ailawlin > ()

o5 sb 4 i Lol og oo 2ale; (5090 b gsoge cl (¥

Sybsn ol dogan 5 1005 255 oS 3 Ll s o 059 o5 fons § Wgd oo iBgio bt e ol3l aaly (¥

Dgd coidlonl Iog g (colii o g 0l a8 S i o GlailBlas e U] (6l Los Qg g0 035> Ol lawy ):>L.a ol 8l caly (F

ol=dt e
oS a3 6952 1 o0l ygesl Olidlye iz 5 0Skee —TAF

0)8> S - 0ge)T b
$39gn 00l plSi0395 79,5 503l 93T bl 5| J3 Glelbgls & Lot 850> 0 LT —TAY

Syl &5 (Y e so 0013 059 S5 o5zl ae3l G 51 LS als ()

olfc;:b~).~>(\: C;)-\JA..\(Y

3900 9031 S0

S on (ol 652 1) 39y0l o903l 6155 p kS IS ok 4y —TAA

s (Y Lvgie (¥ oy (¥ s kS ()




