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| Part A: Grammar and Vocabulary

Directions: Questions 76-87 are incomplete sentences. Beneath each sentence you will see
four words or phrases, marked (1), (2), (3), and (4). Choose the one word or phrase that

76.

77.

78.

best completes the sentence. Then mark your answer sheet,

I remember when I ---------- vocabulary, and the students kept laughing at my accent.

1) was teaching 2) did teach

3) will teach 4) were going to teach

Every September, students review the previous year’s work before starting the new
term’s first unit. Often, the teachers ------—--- need the review as well.

1) by themselves 2) them 3) themselves 4) they

All the children and grandchildren are going to my parents’ --w-e----- Christmas for the

annual gathering of the clan.
1) from 2) in 3)at 4) of
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79. Sara ran to her meeting quite -----evemmm , because she was a little bit late, not to mention

that the meeting was one of the most important ones she was going to hold.
1) nervousness 2) nervously 3) as nervous 4) more nervous
80. Larson believes that any problems could have been solved by investing sufficient energy
and by ---—---- good advice from the right people.
1) seeking 2) forming 3) dropping 4) filling
81. I’ll be seeing her tomorrow, and, --=-=----- » 1l tell her exactly what I think of her.
1) that’s great 2) excuse me 3) how wonderful  4) believe me
82. People always ask me if I am doing science, if I am ----——- experiments. When I say “no”,

they seem to think that that’s terrible and that I should be very unhappy, but I'm really not
unhappy at all. The thing that makes me happy is just the appearance of new science.

1) making 2) doing 3) putting 4) adding
83. 1believe the light bulb was one of the most important --------- of the 19th century.
1) situations 2) descriptions 3) suggestions 4) inventions

84. A: 1 am a bit stressed. I am going to travel to Europe next week, but I haven’t booked
any hotel so far.

B: Why not let a travel ----------- help out so you can relax a bit?
1) agent 2).comedy 3) visa 4) shrine
85. wewee--——m is something that holds the attention and interest of a person, or gives pleasure

and delight. It can be an idea or a task, but is more likely to be one of the activities or
events that have developed over thousands of years.

1) Enjoyment 2) Obligation 3) Entertainment 4) Celebration
86. Per person, America is the world’s largest user of ---------- solar water-heaters.
1) historical 2) fluent 3) plural 4) domestic
87. They’re most ---eme-m-- going to have one of their strongest teams in a long time with
these youngsters — they’re not scared, and they want to win after losing last time.
1) probably 2) naturally 3) emotionally 4) generally

Part B: Cloze T est

Dtrectzons Questions 88-92 are related to the followmg passage. Read the passage and decide

Even if you leave your job to travel the world, there are some ways you can make money
while abroad. .

Companies like Upwork allow people to find work almost anywhere, even (88) ----------
traveling, since it’s open to freelancers across a wide (89) ---------- of fields that include
video production, translation, programming, designing, writing, and mobile development.
Income will vary on the (90) ------mn-- of position and number of hours worked, but
freelancers (91) -~---===-- often set hourly rates that go as high as $200 per hour, according
to Upwork representatives.

You could also find a place to stay through companies like the Worldwide Opportunities
on Organic Farms (WOOF), which offers housing at organic farms around the world in
exchange for volunteering (92) -=-==----- the farm, doing everything from feeding livestock
and watering gardens to harvesting fruit trees.

88- 1) while 2) after 3) because 4) however
89- 1) history 2) range 3) pyramid 4) average
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90- 1) toil 2) care 3) cause 4) type

91- 1) should 2) can 3) have to 4) must
92- 1) nextto 2) at 3)in 4) on

Pa C: Reading mphension | |
| Directions: In this part of the test, you will read two passages. Each passage is followed by

| four questions. Answer the questions by choosing the best choice (1), (2), (3), or (4). Then |

Passagel:

The more scientists learn about the world of subatomic particles, the stranger that unseen
world becomes. Because the particles being studied are so tiny, scientists have to rely on
indirect observations, and a lot of ingenuity and mathematical ability, to try to gain some
insight into the world of the impossibly small. And the word “impossibly” is not there by
accident. In fact, some research seems to suggest that electrons, one of the smallest of
subatomic particles, may not even exist as matter, that they may just be energy
fluctuations in the fabric of space and time. And the particles that reside inside the atomic
nucleus may be even stranger still. These infinitesimal bits of matter, called quarks, are
supported more by theory than anything else, since they are too small to be seen by even
the most powerful detectors. And there are particles, called neutrinos, that are so elusive,
that the vast majority of neutrinos that have been created since the Big Bang, the
explosion that resulted in the birth of the universe some 13.7 billion years ago, have
never interacted with any other type of matter. But that’s not all. Incredibly enough, the
properties of subatomic particles can have an effect on some of the strangest bodies in the
universe, the so-called neutron stars, which are created after the massive supernova
explosions that signal the end of certain types of stars. It is believed that if not for an

effect called “neutron degeneracy,” that every supernova would result in the creation of a
black hole.

93. Which of the following is NOT true?
1) Scientists aren’t really sure what an electron is.
2) At least some subatomic particles are not directly observable.
3) Scientists rely exclusively on indirect observations to learn about subatomic
particles. |
4) There is a connection between particle physics and astrophysics.
94. It may be deduced from the article that ---------- .
1) neutrinos are smaller than electrons
2) neutrinos are not matter
3) neutrinos were created only in the Big Bang
4) some neutrinos are 13.7 billion years old
95. Neutrons -------—--,
1) cause the supernova explosions that result in neutron stars
2) have a property that keeps neutron stars from collapsing into black holes
3) do not interact with matter
4) result in the creation of black holes
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96

The next paragraph in this article will probably --------- .

1) explain Einstein’s famous E=mc’ equation

2) discuss further connections between subatomic particles and astronomy
3) explain how the sun was created

4) describe the mathematics behind the theory of quarks

Passage2:

Imagine finding a body that had been lost for 40,000 years ...

The strange animal in the ice looked like it was sleeping. Ten-year-old Kostia Khudi
and his brother had never seen anything like it before. But they had heard stories of the
mamont, an imaginary animal that lived in the frozen blackness of the Siberian
underworld. Their father, a reindeer herder named Yuri Khudi, went to ask a friend for
advice. But when he returned, the body had disappeared ...

Yuri soon found the animal’s body leaning against a store in a nearby town. (While he
was away, his cousin had sold it to the store owner for two snowmobiles.) Dogs had
eaten part of the tail and ear, but overall, it was still in “as close to perfect condition as
you can imagine,” says scientist Daniel Fisher. With help from the police, the body was
taken by helicopter to a museum. The animal was a baby mammoth, and scientists called
it Lyuba, after Yuri’s wife.

From Siberia, the mammoth was sent to the Netherlands and Japan for analysis.
Detailed studies of her teeth showed she was just one month old when she died. Ongoing
research has also showed us the sequence of events that led to her death. Lyuba fell to her
death near a muddy river. The mud helped keep her body frozen until she was found
40,000 years later. Scientists hope that further analysis will help explain how mammoths
such as Lyuba lived and why they finally all died out.

97. The article is mainly about ---------—-,
1) Yuri Khudi’s life in Siberia 2) animals that are now extinct
3) an important discovery 4) what life was like for Lyuba
98. What happened first?
1) Yuri’s cousin sold the mammoth to a store owner.
2) Yuri went to ask a friend for advice.
3) Lyuba’s body was taken to a museum.
4) The police arrived to take Lyuba’s body away.
99. What is the purpose of the second paragraph?

1) to describe the condition of Lyuba when she was found

2) to describe the difficulties of analyzing a mammoth body

3) to explain how Lyuba was found again and taken to a safe place

4) to explain how scientist Daniel Fisher came to Siberia to study Lyuba

100. The word “it” (line 9) refers to a(n) ---—-—-—--.

1) body 2) store 3) tail ~ 4)ear

@sanjesheducationgroup S amdlo 3T slayg03T pt KB JULS



4 . -« | o 4 -
gwb/u'/ﬂ.:«ud:u.:;
/;‘4_/}.;/7‘},’; wb'b

.é,.-;u.a C)Lo‘ Sl Eye c)‘n“ oty ;‘
(o)) ghans plof

(=,

:‘s.:.'.b"é S)‘A.A:)

w@n
| "‘M/A/ M

o a '35) ..S;)_.e g ol

MQ‘A&’&%&[’UM

95wl 00 g Ve b ylawd (S o Josie! Slge ylgis

\Ye. Ve Y. (V) 8l \
4335 O i T

W 138 Ve (V) awtin \
aids YO VOO " Yo (V) S5 v
aado YO \A. \oF Yo (V) oot ¥

9

L

**

&éﬂgé A




Y axio .

Sl gie X' —(K  + K+ )X+ K" +Yk—F =0 aolas glrady, 5 oK K g slade Wiz sljl 4y ~Vo)

Jed g (F A\ Y (Y o (
) kx-y .
Sl [—?,O]U(\,'H”) nly Y_v +;’SSX s> acgomo ploi S g K polie plus oljl 4y —3o¥
-Yx
k=-y,s==\ (¥ k=vs+y,k<y (0
k=¥f,s=\(f k=vs+\, k> (v
00,10 guds F={(x,y) X,Y€E z,y=\/w+\°x—x"} &0 als
{(f Y (¥ Yy YQ

P al plas f(%) W3S Gowe T(XH¥)+HF(X=1) = FX+0 aluly ys | s g 1
Y (¥ o (Y Y Y ()

S gt oolen 5,500 9 8 ald 4 EMSYIgglucio Sulio EMLSI p (ulan (K9 e pufy JI5 0 1) 010 90 555
Sl plaS 0 10 Elad 90 ywt aliold X e p @ abd @l .wlily 550 als g0 dlacel g adus

-Y+0

Y Y X Y
a=—[—x (f a=£x x a=— (¥ a=£x QO
14 Y Y
Voa+Yb+c wlb Yy oyleen F(X—Y)+f(Y—X)=0 ah, ‘f(x)=axr+bx"+cx+\ &by )3
S| plas
\ \ .
\ (F —— — (¥ -\ Q)
Y Y

&hi |y gy jome F alalli 4o 9wl F(X=1)=f(F—X) =0 o,lgan a5 adly glaigS 4 ) &l jlogai ,51
4 ' Sl plas f(10) i

N
\/ '
Vieeoaan

WY

v

V(Y
Ve (F

Y - Y_ -
Sl plas 8 bl g3 IS0 4 f(x) = x +(r=b)x +(b+\)x+1’b Y &b Hloges HS1
X+a

W QO
VE (Y
VO (Y

N \$ (F

W PR [:) Jool> il e(n,Y)=pm+),Y)+n § 1.4

fo (f 00 (Y Yie (Y Yo (M

?mtgpb,w,oah&.,_sb&i,dts”bq‘wuai,?sosoi,vo.:..c.»'.gd,\,fg",\",f,bak\:!lg -\
\YPo (F Qoo (¥ Fro (Y Foo (\



¥ axmise sl

Tl 55 ad;y and 1 IS0 08, 45 (5)9b 41 3,10 S99 (005, F ous Wiz

’ Yooo (f YAoo (¥ YVfo (¥ Yo ()

Ol 30 N2 9,8 9 Z3j slaed) 45 0,10 9929 & p piy A (03 O das Wiz Wl Zg; due Hho S
Casudly

YYFO (F Yhoo (¥ Vfoo (Y W\YO (O

Sl ALl 099 JU Y JBlus 09,5 32 ;0 AT glaigF (Wil a4 3 la 09,5 90 4y WbleS o Hi5 A
13 35 o0 g0 B2,k Wiz 4y, (0

AY (f Yi4 (Y VOF (¥ VPo (M
?“Mé',ﬁ'@&lﬁoéﬁ.‘gw\fm'lg.m)‘éai)hsgs,)@fsexbmgb{i‘s’)wA
$fo (f Boo (¥ YO8 (Y YEF ()

o ilnilgn g 4 1) U O g A S il Sy 51 g b 98 bl 9y SFT paslailge 19 4 1)) (glasw
Sl pIAS Al gy ool gy Olas! ggome b 9) Jb K JSloo 4w 4SSyl Jloss!
Y 2 W

0
— (f — (Y — . — (O
A YY A | Ye

PR Ay v ,uﬂb‘&wb.n.g'j A oo YA 6‘”)84{“)0 Yy ¢‘§'|J¢0930 u:oj)g 4 o yo fo u\?“h‘i)é
Jas! juds wodl axding aidle axd ) aw cpl 51 plaS b 4 (l590] (10 o )0 TA L5 . uwiweddle 4l duw

bl axadMe W b3 59 ool 3 andy 90 4 TBudo WD oyl 50 paded o1

1AV (f TAY (Y TAY (Y JANQ!
Tully yis0 oolgils ol Wijyd S JBlus a5 3yld Jless! juds oylo wij B F (e o
VY VO A \
— (f — (¥ — (Y =
VO \F \# f
?C"""‘?.‘; l.bo..\g..\.g, S)90 4o Lbj:,) 'O'J.f Jou )Lﬁip‘.ﬁ
2odls praud g Jelov (¥ ot (F Eyoge Heens (V gl ()
§0 750 )l 5 Hly allb plas 10 0, T 9laS £0 (339 9 Jro il Fo 9,00 ) WS L pakd
039 Lol (F Sy a4z (Sl (¥ b 03 (V) ois oS O
Toud plas ()l ad (510 Corhas (50T 51 G 300 = (95 09,5 (Sl akio £ 95 i 3T &
Cigry (505 = (2255 (S - (5P S (F st P (A5 = gy (505 = (gol (A5 ()

| gy (505 = Kngey o5 = (oxi 5 S (F P (S = P (S - (ol (S (T

v \ | \ vs
A— (f — (¥ Yo— (¥ Yo— (\

¥ ¥ ¥ ¥

A
ahaii )5 1) BC als g aibiS BM ailio bawg O ahaiis jl S o0 ooy b5 A ol 51 ABC edin o
fewl ABC elin iy wiz BOD Edio Colune (S 23 D
\

\ \ \
— (¥ — (¥ - (Y =
VY Yo A 4

-

-1y

-1y

-1\¥

-114

-\\#

-\

-1A

-94

-\Y.

-7

-\vy



¥ axieo el

O 51 g jluoss AD (1515 b jluan g yod 4bks O 51 (AB = AC)A1A3C eyl gslunio Calio yo 1YY
Sl yaiz MNCB 4iijgh Coluws iy OD =¥ BC=A 4 puiS oy BC g5lg0 1, MN b
AALIpS W LA AL
Y A f Y
3,95 3 3l 9 b e Ko (A1 Gajlunos 3595y 51 YOO aiglj 9 F g Vo eNSI 4 ENSYIG5lgie o IVF
Sl IS (G2l ) 95 ol (ot el 9 g0 Sl (6,500 (2 ez (o7 )15 (1o lunard
Yo (F $o (¥ ¥o (¥ Yo ()

90 y 4 oS o0 ) uLg% el & glowls O A.Inﬁjl“'\/; &bé 4 ABC MoVl gglunio Sdio jo -1Y0

Sl jaiz OBC edte corlune bl oo AC 9 AB als

Y Y
I (f Jr = (¥ Y ()
Y Y
A

A - B fcenl plas AMP
Y ()

A
" o
Y (v

D C

¥ (F
a,.u.;!.m,lal,Mg/d aS glaigS 4 P axbo y M abidi ooges d' 9 P axbo gac d b3 g p axio -yYY
QW'M)OQ}?P'J‘;ML’ d' GS)N “hﬁ,f"ﬁ‘;’w)d h&ﬁ') MH

ol NH Jolss MH 5 d ol amio a (F od NM ;350 NH (¥
il sl ) Canaw S aile YU (glod U 99 axls 1 dly cunSio wiz ,35T0> ¢ J5las> —IYA
[ [ [ 77 YO—Yo ()
[ [ [ /77
YAVAY 4 YO—¥b (¥
AV A AV AN
fO—V0 (¥
Yo—1o (f

S 51 4 2l Uz S g0 iy S 030 93 pglme &lis 99 damig 4 959y il 99 51 A &b 4y grpe p3 -ITA
0999 &30 by 31 0diy38 Jhad Jgo 1) ded g0 olmsl oy ely g als 90 lawy dadeyly 99 385
Sl yudy Jol> px> pakd o0
YYTU vy YT FE¥TC
T (f —;‘-'1'12\/\7 (v T (v "\—\/\7 Q



99 oyt SLad padd g0 51 )8 1) (S 0)F o FF )31 e (19,0 9 Ko (1 Ty 3 aly Elad &y glo )T (g0 —IY

?O)'O‘;n.”iei:{ﬁo;
o/ OT (f o/ YTT (V¥ o/AaT (Y VAT

(V) S 508

Tl Cawyo &0 35 plas -IY)
RUIVOF I DIK S ¥ IWSRVIRELID Y SURW: 7 TOW RN L e e ¢
D (58 )5 Lol&iyle;T g Cario 4o S CBd Juds 4y 155905 gimles (Y
Sy (Ko o Slapems i 41 J19550 5 Eiled (rinles 028 (¥
ol SUg ¢ My Cenglia guiwles  minles oS (F
4z ;0 W bl 95 ol slod S o3Il .cwwl VAYK g Vo O°C (yuoj ahalls (p 0w § (wyip ) slos -IYY
- Sl Calgh
IYYAN | YE(r YAA (Y V#o ()
alse b blunsil oy T cunl Jlln O30 43 B g A alin 5 5lod Ol skl e 2 Jsbo ©lpuas Jlogas WY

Sl (polS 2B @J,bbw|ﬁ,é‘wQ\/YX\°—9% iy A
v/ YX107

v/ ¥X\Vo T (Y
£/ AXV0T (v

AO

£/ AXY0 O (F

JE pabd falS YAC oll a1 6,5 slos ;51 uudt fX\o_A-I% S 0, < Jab bluuil cu pé -ITF

shals _ o/ v (¥ Sl o/ Yt ldla o /Y (v Sals o o/y ()
iy Y FoK 1) acgame clos S5 .cul oud disy; A40em’ pas a ubs o) Sy 5 39,0 -ITD

= \X\O-A

By 078 0B = 8X05TT 1) 1530 et I i e S sl iy

a/# (f IRYE( YA a/f
ol Cawyoli 4y 3¥ plas VY

ol 51 5V el 508 a2l )0 S Soml slaad o ol sles (bl oz, o (O

it ol ,8 HYO el aw wcal Gy yae ailfas alais 4y a5 0°C slas 4o (¥

oo Gl f b slod jLad als (F

Al oo 2l O udud sles lad zals L (F



$ axiuo (1) S 3

Jolss (slos ;51 09 gn axityy 89°C oo b ol p,5 My 5 ¥o°C slas b ol o8 My Gale (5,5 590 ~ITY

m
(S a5 o Lo yF BT 31) Sl plaS” —L (398 YA°C 4cgomo
m,
\ 5 \
— (f = (v — (¥ ¥ ()
¥ v 0

. J
g b acgazme 4 Jo) ot Wiz .l 2Ly Jolai o il oS Boo ‘Y\OD—IE sboyS cad,b o 3,5 50

(c = Froe ) Sl Sl ACF (T sled U puday Lo )8 O

ot

kg.K
Y/\ (f Yy (Y ¥/Y (¥ Y

0318 slosS i A o3ng csloyS 51 ol B o, S oy % o M8z 3 B o5 glad iy 39 A o) glas

Sl B 0,5 gled ul3dl iy sz cA 0,8 slod il qpuprsa b, B o, plpY A oS aquil B

Y Y : 1 ¥
= (f = (¥ = ( = ()
Y \i \ Y
ogud aulgi 100°C f Hliy Yoog U ogd esls —Yo°C gy Yoog aymlile)s Jojelas win
J J :
Ly =YY8fooo— , Ly =YY¥fooo— ¢ =Yc . =FYoo
(L kg’ T kg’ o & kg K’
YAO/Y (F YA (Y Yor/v (¥ #ro /A (\

5o meyeg b 50 YoOC Ol Foog 81 .0,10 0929 0°C fuy ashd K conl byf @als a5 (3,8 50
Sl 0091 0,5 Wiz Fu adyl oy dilo o (U o0l L9d Fu 3w o Yo Jola (6,8

kJ J
L =YYsf—,¢ =F¥Yoo
( F kg 93 kg.K)
VAo (f YY/b (¥ Voo (Y YAV/ 8 ()
Sl Cawyd 3 o ls 5l oluni an
J
el Yo r ol oo il 5 o2 a2ty slod 00 Vb sl 0¥ Sl € = go» ousls polusl 1 (I
moi. h

Wy 50 395 o (3 S &) yaied BT iy g0 € JalS Ghga» 4 O &5 > o (o

! axdloly b yod 51 (o SBad H9u 0]y Ay 4 GUT S5 15 Slen (s p ) (o

)1 0y g Slo Zolaw & Cumnd Gt (20T MU (rdey S b Takw 9 e Tolaw (S

Y (f Y (Y \ (Y o (\

Slod 51 .ilond Juaxe ;5uSy 4 ba)F anie 99 Glew Gl slogdaio haw LY 9 ) alao 90 Jilhe S5 0

W
! —E Wz Y o ol )8 Susilu; il YA CC plp ) alio ;o A bl

m.
. YVvo (A
i _focm
T - VO (Y
” >+ > YYO (Y
=Yo L, =\oocm
L =y Kk =9 Yo (f

YA

-4

—\F.

-fA

-\¥FY

-\FY



Y amio (1) S 5

TS o0k ey Ay 0,920 At (39,10 1 SHT gloy¥ il oad g0 RIS oy Yo 1) BT 0 g2y At Canliis - VFF

Yo (f v (¥ Ao (Y Yo ()
B g A b8 sles S1.05)15,1,5 B g A Jal5 b6 51 (lusy slap s> ol pares b apliin 550 99 50

|
2 3 Lad sl A 5 JeSga 002 2y T B 58 Jege oy 9wl —YYC 4 WYOC iy &

Yy o I A
— (f = = (¥ =
0 A Y A
Al oo T (Fg)0 5551 9 Ard 0 plail YIS Aood lame (g9 3 (slglimms! (Knoliydge i wiylyd Ky y0
Pl &35 9 J9) wiz Sgdi 0 AIols lons g 51 (Lo 45 (Lo )8 wlpd (il 50 il o0
355 o0 Lo )F lauza 51 VW0 O] I8 (Y 3 oo bo)S lame 4 VY00 I8 ()
a5 oo be)S dame 4y Yoo 518 (F 33:8 o0 Lo )S e 5l Yoo I8 (¥
S35 Wialyh g 33 Tl Bl © 900 4 JalS U5 S 31 (srema sl x> sy U e loga

i Sl Joj wizr @ <l )0 518 (gyd (551 Sy FAT U Gig)o
Yy (A

YE¥ (Y

: YAA (¥

v \'V v QY (F

RS o yudl Wy 518 S sl b oo 53 Canal ilis S @900 4y JolS 58" Sy 51 onmo i V=T logai
v

Al oo Ll dinges ()
(\ i ge SRBI s g Gal331 ol (F
ok T Mage Gl (s 5 RSl (F

i3 VFood T 933 5551 5 (lod S Ly oiqail 93 JalS 5 Sy 51 Shnme sfikin LI @b il 5
Cp =‘:'R » Cy =$R) Sl 145 J93 o> p w03 0 planil U5 (59, baao 4S' (5,15 .S 0

V -0 (f +0f o (Y —¥oo (Y +¥o0 ()
alaly 5 e g LIS Lo g Sgdion SR Sl S G 51 (Same Hlade (Saaludgey adalh SO o
bas o 6515 bl Food lame g 515 lw euld Aol slo,F ojlail )51.5,15 9929 SI ;0 PV =YAoo
Tl Joj wizr wpd o0 plnil 58 (s,

+¥oo (f —foo (¥ +Yfoo (¥ +¥Yoo ()

¥ Sy |W\l I 9y o plawdl H5 (F 3wy YV a1 V) 5150 e )51 09500 wialpd S o
63 00 ALt S (5331 whaiyt TV, 4 YV, 515 poxo il coal aolol 53 451 .conl |AU| 518 950 (635
el Sy Ll il a5 o MUY | 55 ins 51 s S5 W] 5

|AU,| <|AUy| 5 [W|>|W,| ¥ |AU,| > |AUy| 5 [Wy|>|Wy|

|AU,| <|AUy| 5 [W;| < |Wy| cf |AU,| > |AU,| 5 [Wy| < |Wy|

-\fb

-\¥#

-\FY

-\fA

-\f4

Y.

-0



A axivo (V) K 508

baxo b as, J5 30 56 o5 (b )F ol ol (ooil ST ol 51 Jgo S a5 )3 41 bgipe 9 41 g) slogai —1OY

R=A ) foumwl 4igfar 9 Jg3 Wi Wi o0 Aol

mol.k

55 50 Jauzma 51 Lo)5 V00T ()
3755 oo dagzms I Lo )T Aoo] (Y
A2 o e 4y Le,§ Aoo] (¥
A8 o dame 4y Lo,5 VP00 (F
p oy olus 15 3lhae jud Consl (GiloyT o 5 cpndle S 4 bagape Jilia P=V logei 18T
¢ 9000F Vool cuijaas,z a0 ca g be ab glaasl 4o buse g 515 ol
k Vood welige oold ol sl b anie ay a5 )2 12 )0 &5 ol )S )51 .ol Aoo]
v ] oIS lo,F cyaiilo ol 083k cadly
\

o \
gt = (v C—= (Y — ()
14 q : s o

3 WIC o ol 9 Vb sloo slagwis slod wiSio0 S5 5,15 352 b Gyl by pudle Sy 40 —10F
a5 ()5 Wbl Y00 9,5 o0 JYL sled b s jl 45 )2 1o 0 udle aF lo)S 51 .ol FO/A°C
Touwl Joj Wz and g0 planil 43 )2 18 53 (yaiile
AY/ 0 (F Yoo (¥ YPY/O (¥ Y¥O (A

AU J1o (slgn 51 LeyS P ook g umd oo BUT (ygpm slen a1 le ) VY OKT alads j2 0 (JloyT o5 S, 9790 —100
Tl IS (5 9, 5Uas oy 6 3 Dlgglel Wiz P95 990 (17 i i &) 3 3 o0
$ Yo (f Y b.Y (Y & .Yo ()

:---\"oo Ft';o 'T’.oo ﬁ:oa T(K)

TS (o0 Jol ()0 a1y g1 5 e 9590 Wiz (53Wideny 05190 (e 51 -VOF
LRIV B 1S ST E— 9 srevenenes &5 ABS g0 3Ll dunny Lio»
b 55 (55 g = (5S geim 005 2 S99l e 5 o 13T (gla )T @
R = b S w S g 0 )5 S sl 41 anid @
O3 = b 3B = (55 g (glrod 59l )0 £ 95 @

o (F 0\ Y (Y Y ()
TuilCuw ;00 p1 5 cdllas 315 90 vz -0V
Slogtd Ky 41 et oIl slgh (3,1 39y b AT 03glT (slgh )0 S gige (59 U o5 Ll 5l @
WDgal g0 OIS Cyagy
Sgelign Wty 13 sl g Glodir s s (S 0 (T 45 (9B 10 S iga (33950550 SIS 990
ol GRS (5950 5lgh 51 20T WAL (193 (STaR )0 €lad kil § S » o Gliummo) 395 S j0 @
D9disn i o Ay 4 Bgi y cnl 31 Slodes (A cime 41 (Sutad y93 (SLagT 3y 3395 1 a0 @
oo (F Y Y VO



1 ao () goud

10395 Jau WV 910 (sWogyS Cundii guie dus 4100359000 SloaS i 4 byiyo &5 55 glaslogei &) azgl L -10A
Sl S joli 4y 3 pluS (ol o0
4 “A

(g/mol) Jgo p o \ (/mol) Jge p
D
\/F c
B

E
ol 51 33 el 30l Sy g s S 4 B oo 5 4 o F oS5 9z a0 22 (1
ol o1 5o sSsn oo (siiayied Siney 3979 S 41 D S5 4 Cand A S 5 gz alai g2 b (F
S5 n 0dg5 (S5 9 Sl S sl oS 4ol 0 D g A oS5 Pl (Y
o Ko03 00 4 Ll gz i F g C loceS 5 Joo 052 00 S0 Jedo 4 (F
S oo JolS (g yd a1y 0 Ao ady 35 plas’ 104
L G— I35 Og o0 Jrowd aolo &y Pkl s 3 ¢ [ Yer— 3 ol 31>
ol gyt e pr- CO Ny - CO
ol 3 o S JsSlge oo 55 59,00 igm - HyO - HF - H(O «v
o issd o s sSIse e ol ycly $o5 - CreHpo - CoHyy - CygHyo ¥
S st Jge oz - Fp - HCL O Fy (¢
SPIV OOV A3 1S TWRR R PRE-3 K3 premy sy 1o 3 TR PP DICL TOLN L S B S

o

°C) gz dlas
(°C) Shg= dais

.J—'-:SGJ—\PA_AD-ADY (“ .JJJSL:O—;G-AD_GDY (\
JJJSLS.Q.;_;G-\B GAD—G‘«BPD (f &S‘SJ_\OE _\B_EB\- (‘v
Tl oy 58T 51 et 9301 39 523 GBS 329 31 2090 Wiz -7
“J,ﬂpw‘shgxi Q)AS. O)I&hﬂ‘kﬁ‘r:’)é 3‘5‘:"59'.
QL\\Q‘ ‘sl.h,':.u- » lbdss.',a )Lo.:t ﬂ’)‘l»b' -h'v_')nz)é. ég_b > pL 3.5, Do @
Sl @ Sl g9 Sl Cder sles @
N\ y Y Y Q)

wols giSly Jal5 yab 4 Oy(g) o5 V18 b ol il sluo FFA o1 o> STP ;5 45 NOy(g) (sloka 51 -15Y
il Al STy coal Sekid aijlg0 olae S uulgi NO(Z) JoKigo 1/ Yo BXV0"" g yajal 565
(N=1,0=Vs :gmol"‘)
YNO, (g) +80,(g) = YNO(g) + fOr (g) (¥ NO,(g)+Oy(g) = NO(g) + O (g) ¢
#NOy (g) + YO, (g) = #NO(g) +fO,(g) ¢ NOy(g)+fOy(g) = NO(g) +¥Or(g) ¢

1y ki eSSl Jolf (iljgm S 5 9590 ieS )51 515 soled gladlolee 4 azgi b VP
3o v P39 ge dalgi Kb (3 53,918 yid Wiz el 03,5 el SUSay sy Jgo 0 /) 430
(Wigsd 53190 Lo iuiS Ty olan) Cusl y3d YIS ShlesT daulpid o a3l
KMnO, (s)—> KyMnOy (s)+ MnOy(s) + Oy (g)
CpyH),c04(s) + Oy (g)—> COy(g) + H O (D)
YA\ Y/YA (¥ Y/ EY (Y f/08 ()



Vo daxiuo , (1) (gont

fogudion dalgi (5315 83,591, jiad Wiz gm0 30 05 (OLai Adlan Billas (1 yuaanndS'g i Jgo ©/ ¥ sz 5 VPP
(09D 5jlg0 STy Uolen) canwl V/IYEL™ (talesT Lyl pd 3 (35500 5 J&a
CyHy(NOy )y (1) » COy(2) + HyO(g) + Ny (2) + O¢(g) (H=),C=1¥,N=1f,0=1% :gmol™")
ve/ Yo (f Y /Yo (v YY/ 80 (v FY/ Y0 O
Sy deSligs (1) 0,5 180 piegh G Job 4 (Hlue 5355 (b b (uSilee jab 4y 95095 S 150
COy oy 5 a0y AY (L5555 o0gan Cdlu yioghss Wooo Jlv <y )0 95995 (m! 51 .35 e
Slgi 3oL p T elas wiz JSIus (WSS o kS @ suwgid Jes plul b 1) o gl oud uly
(H=),C=1¥,0=1# :gmol™") $9ud o0
\YNO (F YYD (¥ YO (¥ avaly ()
Tadlicaw ;3 € pld by 4 Cuxius 13 Sluigel adgi® 390 30 55 cllae 1 3590 Wiz -1FF
391 WSy balse 5 Sligel iluliar plo Mz 0§55 0
9 5 UL (B o 8T jpds U FOoAtM ,LiS 3Y00°C (gled o STy plomil (gl 1 ahaer baslpi @
AR ) (3a0de 3 03955 S bglie 50 (L2STy s ki yr by T HIUIS peis 400
CawlBodind iy b plp oo gl yd 50 « F1Halbl gladigay Sluain» ( fiSTy Adleo jo @
b ge Jrd Sleigal 41 9 0010 SNy 00 s Jol 35l &1 (159500 9 (13955 GBS bgloke @
2\ A\ \ (Y Y ()
Tlouds plowil ()0 a1 35 slRdwmnlin 515590 Wiy -VFY
SlyS () ol > Sl i o ake s gtloonds Jgo 3 )0 il jlods @
lilgas maisagll > Sl ys mrows 1 grloand Joo i 50 (STydl gaigs lods @
Coilgw () pg,5 > clind (IT) 3in :y9T Hlod 4y 9018 ok o @
S pasigal > WIS panigal : plaond Jgo 8 50 b yuais ot @

o (F Y Y (Y Y ()
S A3LS1 &y )15 o5k JWge 0 /08 Jala 1 IS e SliSgw mavaw ;Y90 0/ Y Jlme YoomL i 81 -1FA
................ SO Cdill g wpd g0 Sy el SR b i By
Wby oo S2alS Slidgu o oy IS o s (Y wile g0 Sl Sl gaw = 3 )lS @ puos ()
Ay sn 2ol mrows o Slidgas - ol (F o go Sl puites = Sligs = 01 (F
Tl 0 g9 5 ol 313590 dizz i (LI 1, ‘,st...s.. éug,e o odigd o 855 (F) U (1) sla sl ys ,51 -154
1 somL [ | eemL voomL ( ] \oomL (
o -] - . Q0
4] )

-W‘J-."ﬁn-“‘ef Al ‘sl"db’-’uﬁﬂs‘w'

sl (1) Jolona ;¥ g0 Cilé il 93 (V) Jolomo )Y g0 clili @

ol (F) Jslomo ga CAlé ol 1/ o gn CLE oS 9 g0 Jolo Jpbne ¥ 31 loJybne (5,5 bstia @

il (F) Jglowa ¥ g0 SAalE husi o ;¥ g0 CALE o 390 0 Jolo  Jalone ol oS 41 (¥) Joloma o> i ¥ L@
¥ (F Y Y (¥ 1 QO



Y axiee (1) oot

3 miee SLygr Child 51 el o0 Jo (A T 50 1) Wl S g S 2 5ake (S I (bglie -1V
PrSS S 53 9290 I Jal5 yusuii 5l 50 dly WYoo ppm 3 Foo PP i i 41 Jgkxo (2] 30 pasadls
(Mg=Y¥,Cl=v8/8,Ca=Fo :gmol™") fuils oo sl s Koi p 5 Wiz s S 44 o Jpkmo (33!
A/ AY (F Y/Yso (¢ Y/¥00 (¥ \FARNY
Wz ad/Yg/em' J&s U (CHyCOOH ) sl Seial g0 /¥ Jolxa yidd oo YOO ngi slyr ~IV)
CH=1,C=17,0 =15 :gmol™) Syl 5 sl Sontal gy b0 Yo Jgloe p,F
V(F Y (v Yo (¥ Yo (A
Jolxo opl 30 Sliud (g Cdild il o/ £R PPM pruw (g ClAlE Clhud py i Kod 5 Jodxo jo ST -YYY
(0= ,Na=YY,P=Y) :gmol™") fcul ppm Lz
o/#9 (f o/ap (v of XY (¥ o/ YE6 ()
CBLE i Bl dalr 0 1S wandS’ 0,5 1/0Y jfake Y50 0/ ¥ IS ke Jolome sl les Yoo 4y 51 -IVY
D (g iy Jolxo px> padi | Sl Yo iz ol Joboma j0 &1 ,lS ooy
(Cl=Y8/8,Ca=¥o:gmol™)
o/ Y\ (¥ o/ Yo (¢ o/ ¥ (¥ o/¥d (\
FooC cub slod 10 )1 .cuwl p,F Fo g Fo iy &y Fo°C sbos ;o B g A slacsas (5 pnds Dxil —\YF
i o 41 el g aid) O 0,5 B0 0 Wlflaz b 4 1) B g A slackad j1 Ky 58 5l 08 YO laio
)0 Furdgaz w4 B g A oSl 4y Commi ol cows 4 (sla Jolmo
oty = 008y (F 00 ponal 8 o 00 s (F 00y = 0055 pans (¥ 008yl 3 00 s ()
Filcaw ) 0U 15 el 310,90 iz -1VO
w3 o (38l T 5 1) KCT g LigSOy Kai 99 10 il cas paw clos o381 @
ol Supho s by (o )19905 S0 Lod e O i sty (6 iy I Sl paadi 1905 @
ol 3y IS a1 b (200 3B 0 Oy i (5 2y SOl @
Sl g IS rarailiy s 9 Ol 5l paliy 1 335190 ity IS w31 Couid psl )3 Johono » any @
s (F Y (¥ Y (Y. V(O
0% M0 Fo Jglmo p,5 Y80 51 .ol o, Wl il 0°C (glod 10 Ol i paasliy Soni (g iy JDlowil ~AVF
Jokne 9 e JuSid gy p)F Wiz wary 0°C glod 4 U oS 3 1) 80°C (slod b Ol i sl
TCul (g0 B )0 Wiy Gy @ fol> Ol i iy
Vg PV (F \o 48V (¥ YV g AY /0 (¥ Yo 4 AY/0 ()
Sl Gy 4l 35 oIS 3 ouls ploxit e —VY
3l @eedS V3o 0/ Y Jolma Voo mL > w5 s Vge 0/ ¥ Jslone YoomL S S0 Gl (O
NO(g) > CO, () atm Lti 5 Yo°C s (s uig Sl (Y
el O < Ljo lnvatm [led g YoOC 10 5ST 58 (o iy ol (¥
g @230t < g @analS :YOC 0 (5 iy Sl (F



\Y axivo (V) (o

36«.&.&&*}7 p¥els S 0 NO JeNge ‘/T°fx‘°n' ¢ yhannodl @ HLAS 9 wounndw 42,0 Yo slos 30 =1YA
Tl plus’ Yatm jLds g Yo°C gles o NO I8 gy Sl .ol s 4 00 pusss  Jolona

(N=1¢,0=1¢:gmol™")

o/o¥ (f o/oY (v ofoY (¥ o/od (\
) fusiS o0 Jol (o ) 515 dloxr 3590 Wiy g3lculint 35190 oo 51 -1V
LIRC PYRP PR Sy Ned o oz OF ( cenrsnasns V) 4 ST Aiges S andal jon
g yian — (pouw o3 = (0sSn0 jaul @ IA T oS = b Se plio - pulaili @
U = g y5ao — yulai @ o s ld Loy YT o oy Slo e
io (F \ Y (¥ v ()
Tl ;s LSl onl 510590 Wiz s LA 1) OT plararler cuz Ly 5 LSS 5o 51 -A
o.\.:,J,ﬁ-J,m -

g T //1' %

T T f - ,
111111 {I /// /’/*\»L_o&.:l
/%/////,7,;#/ ///" T " 1/7///’// ez ’
OQJFS,W:)L‘; )L&é
/ //// 42'{'4: l/;’ ‘M’ Lo Al ui"—'—"}gz%i{% \\\\\\\ \\\\\\\\\\\“\\
m el ” A \‘\\‘ \ \\
oAl ol \ \\ \ " _‘,]
f(f Yy Y (Y Y ()

@sanjesheducationgroup s glo 3T scyg03T o1 KB JULS



