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PART A: Grammar & Vocabulary e TR
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. u':ﬂ‘i ole —m-
o
76- A network of railroads to unite the continent and ... Western settlement ... rf_r“‘:;
before the Civil War by Asa Whitney. 1 s )
1) encourage — was suggested 2) to encourage — suggesting
3) encouraging — was suggested 4) to encourage — to suggest
77- He found it ... a horse at such speed and jump over large obstacles.
1) very excited that he could ride
2) very exciting to ride
3) to be excited to ride
4) really exciting for riding
78- ... understanding art is an individual matter, no work of art is ever understood by two people in
exactly the same way.
1) Since 2) While 3) Because of 4) Although

79- A: Why do you advise us to visit our relatives a lot?
B: You know, ... relatives and friends ... you happy and satisfied.
1) to visit — make 2) visiting — make
3) to visiting — makes 4) visiting — makes
80- The diction and the taste the writer has employed in this novel have made the ... of the young
audiences to this book very complicated.

1) availability 2) possibility
3) probability 4) accessibility
81- Since the city is slow in ... applications, many of the elderly do not get benefits.
1) offering 2) rising
3) processing 4) working

82- The trick questions, in fact, are ... designed to make a clear distinction between the most
knowledgeable students from the other ones.
1) results 2) blocks
3) stances 4) traps
83- In 1989, Pepsi-Cola ... a new product called Pepsi A.M. which was aimed at the “breakfast cola
drinkers.” It was an immediate flop.
1) established 2) launched
3) suggested 4) invited
84- The experts who are on a mission to ... the amount of the damage the earthquake has caused still
couldn’t arrive at the final result.

1) forecast 2) prevent 3) estimate 4) remove
85- His death came very ..., after an injury in a local cricket match.

1) medically 2) considerably

3) unexpectedly 4) particularly

86- Mother Teresa was considered to be a very dedicated woman because she spent all her life
helping those who lived in absolute poverty in the ... of this fascinating big city.
1) outlines 2) slums
3) convents 4) sufferings
87- You must be ready for an emotional reaction from the recipient of bad news. Give people time to
... your news and control the emotion they feel.
1) impress 2) manage 3) digest 4) devote
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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.

Modern technology has brought about enormous improvements in communications, and yet many people
are still very worried about using the latest computer technology. | am often ...(88)... to meet colleagues
who still don’t know what the “e” in e-mail stands for, and they are ...(89)... to ask.

They assume you have to be skilled in computer to send a message via e-mail; but, in fact, it is the
simplest thing in the world. It is also cheaper to send an e-mail message than to send a ...(90)... letter or a
“snail” message which also takes much longer. If you send a letter by first-class mail, it will take a couple
of days to get there, ...(91)... an e-mail will not take longer than a few seconds. Once you become
accustomed to using the ...(92)... , you will be amazed at how much more efficient it is than other means
of communication.

88- 1) willing 2) surrounded 3) surprised 4) straight
89- 1) too embarrassed 2) embarrassed enough

3) such embarrassed 4) so embarrassed
90- 1) readable 2) normal 3) public 4) relevant
91- 1) however 2) whereas 3) though 4) so that
92- 1) fact 2) effect 3) ability 4) system

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
When you imagine a desert, you probably think of a very hot place covered with sand. Although this is
a good description for many deserts, the Earth’s largest desert is actually a very cold place covered
with ice: Antarctica.

In order for an area to be considered a desert, it must receive very little rainfall. More specifically, it
must receive an average of less than ten inches of precipitation, which can be rain, sleet, hail, or snow
on the ground every year. Antarctica, the coldest place on Earth, has an average temperature that
usually falls below the freezing point. And because cold air holds less moisture than warm air, the air
in Antarctica does not hold much moisture at all. This is evident in the low precipitation statistics
recorded for Antarctica. For example, the central part of Antarctica receives an average of less than 2
inches of snow every year. The coastline of Antarctica receives a little bit more — between seven and
eight inches a year. Because Antarctica gets so little precipitation every year, it is considered a desert.

When precipitation falls in hot deserts, it quickly evaporates back into the atmosphere. The air over
Antarctica is too cold to hold water vapor, so there is very little evaporation. Due to this low rate of
evaporation, most of the snow that falls to the ground remains there permanently, eventually building
up into thick ice sheets. Any snow that does not freeze into ice sheets becomes caught up in the strong
winds that constantly blow over Antarctica. These snow-filled winds can make it look as if it is
snowing. Even though snowfall is very rare there, blizzards are actually very common on Antarctica.

93- The passage provides enough information to answer all of the following questions EXCEPT... .

1) how much precipitation do different parts of Antarctica experience each year?
2) where is the coldest place on Earth?
3) why is Antarctica considered a desert?
4) how many people are living in the central part of Antarctica?
94- The best title for this passage would be ... .
1) Earth’s Many Deserts
2) Antarctica: The Coldest Place on Earth
3) The Earth: A desert
4) Strong Winds in Antarctica
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95- It can be inferred from the passage that the main reason behind the formation of thick ice sheets

in Antarctica is the ... .
1) lack of evaporation 2) above average precipitation
3) constantly blowing winds 4) common blizzards
96- According to the final paragraph, any snow that falls over Antarctica ... .
I. becomes part of the Antarctic ice sheet
I1. is blown around by strong winds
I11. evaporates back into the atmosphere

1) lonly 2) I and Il only
3) Il and 111 only 41, 11, and I
Passage 2

If you consider the words you use, you will find that you have two main types of vocabulary. The first is
your general vocabulary; the second is made up of your technical vocabulary.
Your general vocabulary includes the words you commonly use in conversation and correspondence, and
the words you read in newspapers, books and magazines. Your technical vocabulary includes the words
you find in specialized subjects or fields such as history, chemistry, engineering, medicine, farming, auto
repair, cooking, etc.
You can find your general vocabulary indirectly through extensive reading; that is, through reading
widely in different fields. You can also increase your general vocabulary directly through studying words.
Through reading and your other experiences, you can develop your technical vocabulary. Of course, you
do not want to master the technical vocabularies of all the different professions or trades. In fact, you
could not learn all these vocabularies even though you spend a lifetime trying to do so. Yet, you will need
to acquire technical vocabulary in each subject or field in which you are especially interested.
97- The passage is mainly about ... .
1) the importance of technical vocabulary
2) how to learn general vocabulary
3) why people learn vocabulary
4) types of vocabulary
98- The underlined word “extensive” in paragraph 2 is closest in meaning to ... .
1) creative
2) recreational
3) practical
4) essential
99- It is most probable that you ... .
1) first learn your general vocabulary
2) learn both types of vocabulary at the same time
3) never use some of the general words you have learned
4) find technical words in correspondences
100- According to the techniques of paragraph writing, this passage ... .
1) explains something 2) shows the cause and effects
3) compares two things 4) tells a story about words



P ols
ol
= 9

by b Pl ol

s Lel Joxo

A2 o
L VAZA
1] ;53'0 oalﬁ",j,ﬁ 903!
obais gm3T
o 9 0Ly pole SboyT 09 F
(e pl)
4 1Y) 3 gfdl Do 1P 5w Sl

g5ty ko § ¥ B o (31ad (i 9 o5 gl (oialo]T 09 ool (59037 ol g0 g

S5 Ewl e JNgw &xio 0 slows o ow b o ko Jlaw Sloai Siol dg0 73
4@ds AD Y-v 100 14 80 obob, \
4ds OO 4 Yoo \07 fo K% Y
PHCER g \y-vy o Y Yo o ¥




Ol s s ol A8 5 Yo 9051 —A B39

ol
ol gl
T Y, 0,A,...
i, Sl (Yoo, Yoo) 350 y0 a5 allis 90 & yiino Slus! éw‘{\:v’\’\ Gygods s ALES g0 0 -14)
9 Vol lygeee

NOWARCIREAN

VYoV (F 114y (¥ Yoo (V arA (O

-
fonl G952 {COS((—D)m)} Wlis -)e¥
Y+

o5 - 1Ken (¥ 95 4 5 Gogme - Sen (1

955 =151 (F ogre - 1,5y (¥
oW ral.xs%+E+v(m‘ﬁ+[3‘oc) Jolo il X\ —¥X 1 =0 Wslee glools> B g oL ST -1y

a

R Yo Vo (¥ A
Sl oS X+ VX —XNY +¥ =¥ Wsleo Gl Aegaze )oF

[V¥,+00) (f (—o0,\¥] ¥ ARG R (1
Ve Sl plas g(X) = /F(—X) + X &b &oolo ol g5 SISl as £ ol Jloges )51 Vo0

. [°3Y] « [_Y’°] QO

; E):f(x) [_Ya"]U{Y} (f [°’Y]U{_Y} s
1S suol Cowdty @il wgSire Al oS so Jiito YU & 9y K o 9 o 41 a2lg G LY = V=YX &b ylogei  —1e8

¢ ol

\ \ \ \ =\
—;x"+x—\,x2\(f —;x"+x—\,xs;(\“ —;x"—x+\,x2\(\’ \+x/—\—Yx,xsT(\

Sl ,a|.\5 (f + Yg)_\Of(\) J"L" Wl g = {(\,\"),(Y,Y),(\",f),(f,é)} 9 f= {(\,é),(\',\),(\",-\),(fﬁ)} )ﬂ -1y

Y (f Y V(Y o ()
ol plas F(¥) il (1) = F(=1) + 5 519,35 0 A(B,Y1) akasi 31 £(X) =ax+logy (bx" +1F) &b 1A
YA (f VY (¥ V& (Y \F QO
. T sinx _
Sl plas SIN(X +—) jladte sy ———— =Y 81 -4
¥ Y+ cosx
) ) Jr Jr
— (f — —« 4
[\ \o [\ \o

T
Sl plas £(T0) oo a2 s0 yLi 1, f(x)zasin(bx+;]+c & 510903 1 ownd 3 JSB  —NNe

y
CY
N'g q Y4
¥ i — (¥ —
¥ VY
. ¥ ¥
Yo T —(f — (¥
ary Y s Y




/&l -
Ve ¥ axan SO 3 Pl ol A8 5 Ve o3l —A 839

3,10 Olg> Wiz (0, 7) 33L yocosyYx(tanx + tanyx) =) doleo  -11)

¥ (f Y Y (¥ Y ()

Sawl plas” lim (smx f(x)] Jol>« lim (sm\’xf(x)]=f pomaioly AL1S g Al u gl X =0 ahai o f &l 51 Y
X—>e

N X
-0 (f -Y =Y -\ o
(ol gz ¢ 32 Slod o[ ] ) Sl oS K jldio oy yidions ol gy b abalis S5 50 [0, K) 836 0 f(X) = [m] &b -y
Y (f VO (¥ Y (¥ Y& QO
feaul plas X = =) 55 F(F(X)) @b gxiw il F(X) = X" +¥[x| 51 -1F

L 2 T AL
\ v \ ¥

el S A+ b Jolo ol BY 920 5ilge S0 1 polow b XT —FXY +FyT —F =0 iz g3, (a,h) e -1
Y (f B\ - (v YO

Sl plaS [o,Y7] 850 50 F(X) =X +COSYX &b cihac bl Job ggomo 118
AT (F f (v Y (¥ T 0O

Faml plaS (sl asils wilgi o0 (538wl &5 (o jlado (p oS . Cawl 00l buxo F gl 4y Glopls w ABCD (5390 -WVY

Y'Y (f Yo (¥ V7Y 'Y
¥ Y
X +ax | ) o
i fuml plaS A+ b + € abl bllio @ yg0 4 f(X) = ————— Aol b &b 40505 ,51 -1
: bx' +cx—)
— > V(Y Y
— A\
YA —
\ ! / -\ (F Yy
\/
& L f'(x
S e ,a|..\SX=;3.Ya§.S).> y= ( )els Gino ylado J‘(x):ﬁ‘vt" cosvtdt ,51 -n4
X
T T
T (¥ -7 (¥ —? 4 ?(\
Yy ~
A feawl plasa jlade cwalb¥a ol Jlio JSC& 50 00954l Caound Lo luwo ,51 1Y
____________________ y=J[x|
i (Y V(O
a X a(f ACY

Ol ploxif Jouo




Ol s s ol A8 5 Yo 9051 —A B39

ol plas CD Lo, Job olT il B &l) jluoss BD 1. e JSCo 0

TN 5 (1
P (F L
¢l oS BC Laso,l Job .cowl ABD = AEC =2:° Jlio S 4
Y Y Q)
#(f £ (v

.S . . . AB ) .
AM B Sl ABCD ad5395 coluwo wuoy0 wiz 09,95 550l
A Y (¥ ()

N
Yo (F Ay
D C

ol el 08597 iy AT Carluno g rbadio grbaws g 68,5 &bad 1y 0,5 (3] 0,5 Sy 35 50 3l ulg F Alold 4y glaxio
Sl yadizr 0,5 (35 30l aaly ¥ Aol @ lamio b oyS (nl (i 3 ol daiio gl

Yot (f YATT (¥ \e7T (Y \Yo (A

AMCN £35Y155lg—t0 ol iyl 518 C 9 A blg) jluasi 595 coi s M g N Bl ¢y 5 JSib Juasno 5

A f B el plas

~~~~~~~~~~~~~~~ w ?

w\ > M . (Y _ (\

) . \“ v v

N v M

D C e :
v \4

iyt Gl Koo )yl §) S plaS ST (L 1D 55yl i as ABC edio jo BN g AM clbasiluo Job 51
failh BC als Jsb

Ve (F Y\ Yo (Y YE Q)

e Faopnls ol p 28ly bUS 51 M ki alold oy i 9 (2 505 99519 )18 O 3550 & glopls 51zl M dais
Elin gLl ¢yt yiolia Jomb (ol 01315 g9y T) oS oy 0321 cxtf 32 1y MT polow (M &kaii jf 151 .ol A 5 ¥
¢! plas OTM

YIg (¢ Y/ (¥ VIA (Y ARG

515 blra 310 5 B Ll 51 oo pwy oo Jab 55T .ol (o950 1Y corliuno 4 (A =90°) ABC &5l 31o5l5 el
Sl IS 63318 ¢33 39 € ol 31 oos gy (olos Job il F il i s

A 5t ¥ (Y YO

-m

-y

SyYY

-\vY

-\va

-\vs

-y

-\YA

Sl plif Yoo




=
‘=§ ¢
‘v%\sr.
G
et

T ) . N . T s
Sl Ao ol 3 i plis ol A8 5 Ve o3l —A 839

fuis (oo Lado |y s ol g S cur (Jg conl 09 25 sla o 5l Soplas -4

ol (F olgs (¥ Just (v Sas7e S5k ()
flaml Lot caslo (pf s 5l olasi az b yhad ol puS (o0 a3 50 olgdd @ |y (xS sz g 51 (SO B S
A e 5 (v ¥ (Y YO

fl pIAS dgige ailo D=YT+YK 9 B=¥i— J+K cloyloy g9y 45 oMhoYls3lgio b 93 cboo 3l Comud
Y N s« YO

Sl 5105 oIS O3l oo FO” &gl Y 9 X sloygmo baS 64105 9y » A=Fi+0j— YK o0 o0 pguai

114 1 A4 K19
¥,—¥,0) (f ———°) (¥ —5%—) (¥ —5—5°) ()
( ) ( Y ) (Y Y) (Y Y )

, [yx=—ty+v X+Yy=t '
el plas d' 2 sd: g b 90 oo Aol oy aliS
Z=o 7=
VYA ViYa Y4 AR
4 — (¥ « ,/— Qa
Vo I\ \o b

51 S o gbd B g A b 10 i it ;Y X (sl ygmo (Cy (Oy,Y) 5 Cy(0y,Y) 510 90 5 yiieo i
(!l laizin s O) Saus! pls OAB edliio corbuno iy Oy (Y,1) 5 O, (o,Y)
YE (F VA (¥ \Y (Y $ ()

IS s oyl 35 0 5l S ol Si9lS ALl § 53 p1a 631l (ymt ki Aaaaly (K g8 o 631l ¢ s Sy

¢!
o+ Y \ 5 —)
\/_+ (f £ ¥ A \/_ 0
\ Y Y Y
?cml,o|..\5y"+Ay+\\*x—A=a:U°lM4e o 0595 Sl
(v,=v) « (v,=) o (8,-¥) « (—1-%) O
X \ \ \
! plas’ |:X \i —\:| -\ Yx =\ = Aol diy,
Y = x|l x
A Iy v v
v ¢ -5« — 0
Y Y v v

—\Y.

-

-y

oY

SITF

-1Yo

-\yvs

-y

Sl plif Yoo




ol =
e
New

S
EL(}f—Lg,ru} -
l) S T Uy e pltis olais ! A8 5 Yo oge3l -A 8395
YooYy
Ol 33 et 5o (2l 090 (g 9 Jol sl j0 @l Bly0 4 axlg ¥ 393381 b ST .ol (p9ya0 A=12 b Y o yile -IFA
Y ¢
Sl plaS @l olT (Wi (g i (o
5 (f a o ¢

- _ a b
oo Lo 0 olST el (5,8 p pilo S5 A+ AT 5 yiopué sbraslyd b sl b A =|: di| S
c

Sl plas A+ A7

(a+d)Y (f a" +d" I\ a' —d" I\ a'd" Q

5 Jol GlaSya olao BB 51 yuiiz Loold oyl cyufilen olST il & plyy ¥ 998 NV B B Y Vo glaosls &l L5

§ ! i LT o g

Vo ¢f 1K\ o/6 (¥ Jio (1

fow & uy; =0x;+V 0810 Ol s g pd olST (il 1, ¥,8,Y,0 & yg0a X; ools ,§
| plas Ly &5 u; i ool Ol pudi b oS L ol Xj slrosls 5

off (f o/t (¥ off (Y o/¥ ()

Tl g9 o) 93 Sl Jalid 4 (sleigTay oyl ol oo o g alete plBl b el ) gy S iy
VYFoo (F \Yooo (¥ YoAoo (Y YYoo ()
Tl w30 0,lg0d « 39 5 (G0 ,155 31 olasi 4z

ol Jol5 o0 TRV ol caisly Jlgie (sannbs 932 98 po fol> K81 (!
ool JalS arp0 K+ o1 sy Jlgie 295 9 orenlo 00 99 0o fol> K51 (0
ol Jol5 o0 KHY olST cattly Jlgto 0,3 9 awb d0e g0 wpo o> K 51 (0
Y v (Y &2 ()

5l d0—e 90 g0 pu—ily (podan U puiS il A acgozo jl due Wz Blos .l P9y A={,Y,¥, 0., Ve} ac gozxo

Y (f

o9l 0 Y7 plp (ol olael L

YY (f Yy (¥ Y4 (Y A Q)

51 Sl weio o lpoa (A—B)U(AUB) U(ANB) i gomo sLST wiisly olgiids Acgaza 99 B g A 51
Sl 2 j gloasgomo

A'-B (¢ A'UB (¢ B'UA v B-A (
Fosiol by oS oo SR aoly VY oy o pn (lono 5 rume (slao 15 o spame il 31 SOl &y slalod

Sogu o0 &Blg &1 30 (3950 alaili oy

Y Y
(f \ —( —Q
g T T T

-1ve

—\F.

-f)

-\FY

Sy

-1fF¥

-1fo

-1F8

Sl plif Yoo




L5
38

L -
&—> L::’.' P . R X . R ‘.
) Y axuo by o Pl ol A8 55 Yo (y903l —A 8595

ay il S aSy jalme GBS ol 30 g0 ly 99 8 S .cael V={V,V,1,5,0,8,V} ©ig0a G SIS gy degazo VPV

v
¢l FIASG Jl;)lé’w’alﬁﬁ‘iEj ass1 bys

[T« Al e [T A« Ao

SIS pl 30 0 Jgb 1 590 Wiz oiuwsd jolomo 433 pou 3Slo ol y 98¢0 9 B (Y (Y (Y (Y (¥ (¥ ugi, 0 b (B,E y0 —IFA

93,00 3429

7 (f Y o (Y fQ

Plo—S (il Jgl o 4 G 1Y =) g VON 4T dus 90 3T 63 4o a5 N o0 jam (srumb dus (9 5K o5 ol £gomo —1FA

f el
Y (f I\s oY 0
Yy A
Sl pIAS VY 08 5 A pnddi Suilo B i A=A g a=10 L5 Vo
£y (F Y (¥ Y (Y Ya
plas Ya—0 do—c LSy o8, cdil YYa—1F sue Canly Caomw pd ) 90 Wil oIV + F due Conly Caomw pd) 90 51 -10)
f el
¥t Y Y '
90,10 srmb Olg> Wi X, +\/;+x‘.+x\c =Y doleo -V10Y
AY (F oF (¥ Yo (¥ Yo ()

plas sty P(B'[A’) oliT waisy P(B—A)=¢/¥ g P(AUB)=0/V .S &igei slad jl wsliewy 35 B 9 A 51 _r0¢

S eaw!
A Y ) \
4 Y Y Y
Ol Laasw don yai 90 (w31 (SO JBlas slaol y jo aST Jhoso ! .asS o by aSw F g ¥ Cod s coumw g ol —10F
Tlaw! plas (gl yalb

Y o a
— = =« — 0
A Yy }4 Yy

Suee STt 8500 93 Wl Jgl due 1.8 (o0 Gl 5L S 1y (ol ol 30,8 5 00 5 9 (2T 5300 99 Jolid (slawess -100
610 0 (g 9 oS (0 AL S Ay 30,5 8 00 ST 9 (2 B0 o Wygocnl € 50 9 0,5 830 90 Wby &S o
Sl ool Jol goue Wb (Jlocil plas b w1 0uls 515 8 0 55T . oueS 50 T35 dwasS’ o3 51 Bl
\v ¥ 14

\
— — -« =0
\4 ! A 'Y




A hzio ol 3 pitd pllas olais 8 55 Yo 9037 —A 3o

(Wls3lgn p2 b HuS > g 00 5 9 Sl ¢y (Gladalls audo g 00 1 (§1S0) FO9u o0 il

03,

A5 ez
A 2 o
e F.cm \..cm \$ g
6<—><—>
— (f —
Yo ¢ o «

Ayl d OCm g K5 .ol 00l JuSis dig;lg yguods 418 51y8 yrite AgT S Lol jemo p dgos &5 oww ol VOV
fewlond Lrale o ile Wiz pgai ot (l (b WS (0 i ¥ 40 5l poall oS ) 9l Se0 3

vo (f Voo (Y 10 (Y s+ (\

39 9 59l woaib i O 31 6 ro il Yo glis,l b oS glaslginl &b S o151 adaw 31 g ko b VY 3ok j0 com>  —1OA
! 4 Sg—ne Ly yebas 5 OF law YU 5 pased 5T ol oid cui i BT Sy oyl iS50 ol Jolai Jlo
(n = ;) Tl yio il wiz (ased W 5l a4l )9 ol pgal g ez o Aol (S ol
A (F (Y ¥a (Y YV

Wl Gakio YF y punr o9] s5lme yrguai 510,10 5158 (T (ol jammo 1 0908 3 [Ked (e S 51 P Abold )0 (oo -104
(ol i 568 F ) Seawl plaS pgai oS3
v (F Y vy £ Q

b LS (5 k0 B 3 51 ol et s b 1) T 0,558 s 4l 52 50 oy ol .l YYRW oy Lauwgiio sndo g5 15+
(8= 7)) 550 2 5 1T S b ok Wl e
£¥o (F foo (Y £F (Y fo (0

c i 7 o s g c (s -
‘sluqu‘céblgﬁa)boyg‘s‘ap‘wl\«cm ol Jl{,ﬁsomwlmhj ‘5115.343‘5)13)45634&0‘)5): -\#

cm
§ sl xS o il iy 0 yh> oo Wil 4/ 0KE b il gy 83l 3 cexSw oy ST . ansl ok 3 A—E
cm
Voo (¥ Yoo (¥ Beo (¥ Voo ()

Sllno plovt Joxe



4 Ao ol 3 pitd pllas olais 8 55 Yo 9037 —A 3o

~/Acn% SIS 4 ol teom gl 4 dlgd oz 85L5 50 ol T & 51 .l Jolss cdlo 55 Ol ) S U Agd j0  -15Y
# = 1—52) €09y oo YLy ytn il wizy ¢ Jol b a o alg) Gy 35L5 50 T (Jolei 4y cyokmmsy 51 g ottt
< c<m

((Wgd 05 bolo md b 2slo 90 9 Cowl (LS Lraod o dlg) pladio mlaw
A fQ

5 (f Y

LS Jo3 1" akudo ;8 40 900 A~é ol walr cdl> 3359 5lo S 45 ol oler Al 51 50 (comnr 41 bgryo ) sloged 1P

(C) Sl 0,5 2 J95 iz oz (2] 293 Glod GloyS 0 S (00

YA (Y raxyt

4 t(min) FA (F FAxY T (v

vy
3 o5 ygmi0 (i 33 Aty (ot 158 A0 30 ¥ (T 2 o0 (331 g A2 )0 Yoo 1y (6308 5,5 S slod ST -VPF
Sl plaS ST 3 3 oo blucs!
axy.F (Y axy 8 ()
rx1.Fo(F vy
ST S o0 2l Sz 2 S (ygs o0 Sl (o (slod BN 5T uw 90 (o 45 1) SIS (slilgiun] (slalo Job 170

=l s oy o 50 aliwo ol 50 ouds 0yl slo S (Jolai sl ] 3l oy (pudS ol a1y alio g 90 (gloo woglad

S aalgs adgl >

v v

e\ =
¢ ¢ 5 ¢
A (F v

Lo,S oo oo ol o0 1381 1ATC o (6lod cpmis o )5 Suxo sl (o031 90 ol 55 Jgo «/TF s ol pxo j0 )51 155
€09 0l 03l 90 Jolf 515 (sloo !9 chuai 331l s ()T (5lod b oty (31T JolS 515 Jgo iz 4y ol oz 50 1)
o Y
((Cy) =—R g (Cy) =-R)
wilgs ¥ el s Y

of# (F o/VE (¥ o/A (Y VIV (Y

Sllno plovt Joxe



Ve : oxivo oy o pll olais ! 89 8o 0g0)T—A B39

p IS 3rlre S o ob JolS 51 ciwrn yldio 45 lo,T Mgio gy ld P-T Jloges 15V
F
A
j € sl 4y 35 oIS by ollas 45 52 0391 P-V 15505 coonsl sl
B,
¢ P
N > T(K) 1
B A
VAN :
D—PC \%
P
A B
A,A
,,"/' C
oy f I\

o g=Y o (¥ -V
\ (f ¥ 5N o (Y

251l E byl Mk 53 qy 3 0y (slabai (S ,a830 50 99 51 Juolo (S iUl slagylonn aily 510y o3 JSb 50 —174

s’wm.«% Jolo g o0 YE U pilp M abaii 4o (S 55U oloso 418 51 oS’ B3> 1 qy b
Y

r r

o——o——— o
q\ qV

M —F (¥ FQ
-A (F A

plsl B adadi U A &bl 5l q==Y. uC glabas (S pisIl L lrals 50 Coleiss (S0 Sl plose G o5 )5 ST -WYe
fewl cdgwiz b ol (VE=Va) B g A &kl 93 (s (S 831 ol SMST il —FomJ b pl 2 oo o0
—foo (F Foo (¥ Yoo (Y Yoo ()

= LT 3l £ gazmo 45 (5 yabas ciiiumd plimd (K 5N 5Lk (5110 el (5,500 plyr 90 (Ko Elad 45 Higi (535,590 IV
Sl (J95 9,50 iz TS )3 8,5 (S SSUN b cadly (LG 055 93 (! (S 5N L (b JBs ST.conl 5pC L
A (F fo (¥ Yo (Y WO

sl (95 55cnn iz s o2 609 5cn ¥ (335 30 00 0355 oSy iU 4l 313 S sla 55 -IVY

ﬂlFJ_ N JwF lmF Yo (¥ e ()
T T 7

fo (F Yo (Y

Sllno plovt Joxe



N :axio ol md Pl olaist W55 Yo ugo3T —A B39

Carig - 51.0blso 2) st ol 5l Gyee L2 s 2 e 53 Wao S pw 98 (S S Joamily SWST Hloges  —IVY

Failos Cull Wgo i lgi B wisl ool iz Ry Hludio (S poii B 4 Al auds

L
1/6Q N v
AAAAAAAAAA 1.
iR )
YO i p\S
.— f
A_B
L . 1(A) 5
M Ejzl_‘____—" ) Y \
\(F
Sl pol dizr R ceoglio caps L 1y yiuo yladio JTous! o pol «p  JSib ylawe yo )51 —IVF
........... §=\.V .
- &, =YV
I s oo ()
1. J
____________ = VYO (¥
5.0 =R
Yoo (¥
Boo (F

Ol STl ISl @ilo T (Slod Ol ki s 3 (0B Ceoglito S g 90 (oS piSI) Jroily SIS Hl0g0 -1V

Suwl plas ST 4o QT 8319 Caoglito (2 lod g yo bl (U Hlado Cwglio 51 (5 9+

V()
A

yx1.7t

Y/f
£x1.T (Y

Y
£x1.Y

o » AO(°C)

e vxi (e

Ol 30 cquy9d W yguods g JEL Ao p Sgas v=\~°? g b q=+170C glakaits S sl b oy JKB Gl -VYE

G935 10— (Ol Adamd )0 0g—ii 0 Ob 1 (ol ;xélsam).,@.:.h.;.odx.“"T Sope B CS 180 bl

y (sin\"v° =./%) ¢! p‘u\S O’:’,{J > 3 )Lg » D)‘s ML&.‘&D

B
Gi-Ap)xy 7y Gi+apxr-FQ
- 2 x AP=s]xr o (¢ AT+s]xr . (v

Sllno plovt Joxe



W :axan ol md Pl olaist W55 Yo ugo3T —A B39

2 o o gelans lads ST 0ud o0 ygus 1)0A (S Il by ilodummnz S0O0SS 4 ()] laail> a5 lalglogu I -IVY
(o =17x1 7Y T:Tm) ! M Wiy gl (2l (ol y3om0 (59 (b lie (sl (532 bl Ymm U ol 2 dlglosus
VO (¥ 1oxyT
v/axyTY(f Yo (Y

L e 90 (cmblito lamme S J510 50 Veem als Job 4y IS &0 0 (318 Al SO 5 (oo ) JSb @ilke —IVA
093 bl (o 5l plase slakas 1 050 glinly 5o \% ol e g b 1y alldo ol 510,00 51,8 /YT (55

® ® ® """"""" Sl oo WL g i 4l yo 40 adile> 51 0035 L (eSS
® ® ® a=\.cm vx1 oy v
® ® ® """"""" ey (F fee (¥

d el 3l i a3 CD g AB slocmglio 3o oWl ol 1o G . pudd o0 &5 32 Gl y oo 3 1y by T ) S 40 -IVA

S| 4495& o

\\\ an \\\ D4 Cjl.BaA Q0

aakaden Ca4D B aA I

Al—=w—B C—w—D D 4 C ;l¢A 4B ;i
Ca4D;lcA 4B ji(f
by ool (b Clluw (51 .Canl ) Kb oo L ygeody (IS 20 CS 3> X jaxo (69) & (S o loy = 5 Hlogei  -VA.

feul 4l p o Wiz (Sloj 83 (l )0 Syt bwgio Ca pr (5 )32 bl YoM L ol o (S5 52 090 AU Y 50 I p2nite

x(m) Ya
A
oY
£
X,
1(f
o f > t(s)

Sllno plovt Joxe



W Ao ol md Pl olaist W55 Yo ugo3T —A B39

5 yguody WSS 0 S 1> audisimns (G o 33 9 091 (3150 o 33 cylo Tueo 50 a5 B g A 5 ymiio 90 oy — at oo Hlog0d  —1AY

PlaS (i y o0 o2 4 0lg0 Iy g0 A glalaz) 4y (Dl oo LSy Sy 9O Cus pw &S gladid oo ol p ) SO

X(?) A !

v
Y0 ()
o ; > t(s) AR\

VALY
\ o
B

-t Y (f

N
(@=10) Tl yio diz t=vs Alizd 1o T by Al U gy ALold il
S
Yo (f o Yo (Y Vo

U oSy d b 5l g o0 Oy YU B bay 3B sliwly jo o2 5 YU 3 S byl ol )0 &S comws loj= 5 Hloges  —VAY

,el..\J’SI oy e ez v Cnly e gar tT g H polin .l ) JSCb O jg0ds (o) gdaw 4 yoomw y dlixd

y(m)
4 €=1-) Tl
S
H ...............
v, 1Ye ()
Ao
Y, (¥
0 s t,=t(S) Aavo (Y
A, e (F

rﬁé]ésﬁé}'&‘.m‘wydb)ésﬁﬂ‘fdﬁw‘55) \"E wbs«.c).wbﬁ sﬁﬂ‘s’)ﬁi‘_]l.n.:”g\okg P> & o> —IAY
N

g hBgin o b Cdline (b 5l oy o> U oS (il (49 g Lo > i gt [y F
£ (Y ¥ ()

s (F o (¥

Sllno plovt Joxe




\é :axio ol md Pl olaist W55 Yo ugo3T —A B39

el T (T mol (g3 036 100 5 52l oy b (56 by kg oy g1 gl & SISy (glo)S ) JKB 50 -IAB

(81 2) Sl i i w330 3313 lse 4205 b 5145 (g o3l
g

h=fr

1o ()

Y. (Y

ve. (¥
oy (F
20 Sy ol Sy lid ! P=(tT HYEH )i+ Y] Oyg0a ST ;0 m=YKg oy a4 S yxie oloy— 4G Aol -VAF
€03 lisn abizd oyl 30 (3T s s yl0 0 b slargl; 4z t=1s dlix)
o (F vy (¥ £0° (¥ e
Wbl B 5ylgale Jhs ce g il dw A Sylgale s cue pw 1005 12 o0 om0 590 A 23yl ;0 B g A sylaale g0 -VAY
feowl B 8)lgalo gl 8,93 9 1,535 yo Ll pily wir Gy s Sl 3l o s A 8l90lo gld 6590 9 1,535 5o LS
Yy oA (F Yra oan (¥ M oa (Y %.M O

Py =51 apd o plxil ool SCalod S > DM Lkl b (5,08 — p o Silwei (S aol oy B8 mhaw S (595 —VAA

sy 83101 08,518 5148 yLwgs 35 30 31 (5 o lw ¥ ALold jo [Sluwgi a5 olSiw il Yo% ol g Yoog Slwg
Sl ail y yio 5l diz (o
ofoY (¢ o/ ¥ (¥ A4S Yo (A

SLaplug 8595 (oo g 31 (L5, 4z j3 aliliolo 6,5 gl g 2 iy ¥ 9 AV i iay (o) 8,5 glb g oy ST -IAQ

(il o) 8,5 gl 1 Rg) San! plyolo 5,5 lawws (g9, ol G ylugs 8590 b diwlons solu gl SO

oR, (f Y/YoR, (¥ V/YoR, (¥ R, O
y
Fawl boly ai (N g M 3,3 g0 318 M .apd co yLis (pamo dlaed SO 0 1y (2 g0 i ) S 140
Al-
% ------ M —>V ? \ o ()

T
T (f i
_J_%A ......... v ( v \
Af e

Sllno plovt Joxe




D :axio oy o pll olais ! 89 8o 0g0)T—A B39

ST jo o o1 31 B g A sldatadi Slawg adolee .ol jlicil Jlo 50 (o Kod bamo S 5o Ye? eyl (mee 11
Aol (p yi oS gy B et a4 A dbil 51 zgo )51 .Cawl Up =o/ovsin(domt—o/ Y1) g Uy =o/o¥sin(demt—o/ 1) & yquods
] o il Wiy ;00 3l aladli 95 ¢l (o
Ao (F £F (¥ Yy (v 'Y QO

of 50 Gl 5 cull (olib Gleil Sy 510 5o Jlo 59 ko o 99 50 GUb S 995 o5 99 4015 5B Gille AT

Co91 Ablgs @y IS 4 LD (slesil 99 51 U3l o 39 JolS (ot w2 2 coadgl ol oI5
YA
A
( q
YA

Ay ald 8udS ol | W Zeodob (el ouh wyuld ol Wgwo « o il T Job 4 glasiws il SO Sgo Ayl gy 1A
Ayl 4950 ;0 B g A bl Lo 518 OS] gl (49,0 dyald Sl (poud B pudrd i lS o il woy J8los | ddgd (49,0

Fem
‘A - \& (Y Yy (A
- \Acm g $F (¢ /s
Bomiiz 31 (o iy 30 S o0 dudsi Ay = VA, 9 A, gaiald by fy =% L9 f, cbuobuy b o2 lgol g daiz 90 1AF

SasS o dlmy| 395 (50 FAY ALold 10 g0 doitr 4T Caml (Fguo s 315 51 yiden Jrows ¥ (3T Ggwo i 31y (Jgl
(g a5 B o (5551 ST 31 g logy=-/¥)
N NCE\ £ (Y Y Q)

iyl o0 Sl 4 5 gi 5 SoplaS adgi doiix E10 9 05 Spuux  -130

oSl gy (F s op (F izl 8 (Y Er98 ()

Sllno plovt Joxe



\$ :axio oy o pll olais ! 89 8o 0g0)T—A B39

Aold .ol 1/ ¥m Ly plp SIS 90 dxiw jl ooy dold g o/ YAcm oo I Slye8 SIS 90 Alold (Kb iwbojl S y0 145
Casl lej 50 aidy 415 4 558 Zgedsb iy Wi (535 p0 rb9) g5 U S)b 18 (omesle
Yo (¢ Vhoo (¥ VO (Y Yooo ()

aS oyl o8 L 09—l om0 00wl f°C 9 fp ofo, &8 sbuslw L C g B (A 3 aw @ ljmo jobay BT )96 VAV

fuwl plas o 3ld )5 2ol o 2 38 51 (29,5 (sl iSlgi g8 (Sl (655 Al Hlogod L f, | <, <f,

sz\x

9233 V7 (39 83l (i 551 ISl (b 55109500 65593 UL sloe 2 Lo sloe G 51 9 iSIl g 08 ol 50 —13A
TS (o0 il A5 (39 PN (Sms (5551 el Sals
Al eo Sili8l aoye v (Y Sl pRalS ws s vs ()
Wb o Shalidl aoys 5F (F b oo RalS ws s 5E (Y
Sl G yol 35 gL le 5 Syplas’ 124
ol g0l pad Cnglio S 930 (
ol P n g S 5 Al LBl (S ST lase cq (Y
A anlgs Wlbe cdg i shls 0528 g Jog M 4y o] aie &bl g P 4 Wge Cute LG 51 (Y
S oo 5928 9925 3| (oS Sl Glyz ey (Rl 05 Al e 9 Jrmliy BB ST gy a4y Wge JLaiT L (F
Sl e yob (MU 5 U ) (rabs il ygl (sorgig ol dumlio 3590 50 315 sloaiy 35 5 Syplus Yo
| T

B

U osnl 5l ot U ognl Jlsls canb 1 ()

el U Qg Sl St MU gl (slaggtlS s ol (Y
el U Ggigil 51 S sla 51 U Cgignl e Kinl (solue (slos ;0 (i oml b o (¥

ol U gl i MU Qgignl bws o (slagg g i Jlex! (F

Sllno plovt Joxe



Ol s s ol A8 5 Yo 9051 —A B39

&

(€
WL YO/ FARAMU byl IS a5l 03 py2 55T .cawl Vg Cl g 10 Cl Cgignl 93 6l)ls JS @il —¥+)

¢l r:|..\5 uys);‘ 99 ‘5||5|)3 oy ugLﬂ:

OYIY (F OVIY (¥ OY/T (Y OVE QO

w3 A NilEms ) gL e dos VoY
el s 3TC @3 90 1Y slooys i et b O 31 P Y5 slagys i ot (0
el S5 b iy 1y S€ o3l g 4Y s 2SI ot s ¢ CU o3l d &Y 305 55 35250 (slacys i lad s (¥
S5 0929 1=V b 95U V0 e AS g 58U sl T o (F
ool ¢ LI g8l Gtal)] 50 09350 S gloasy g olawi by Jlaz ¢, Ca o 1= L slagg 5l sloss (F
(‘\A RTL ERIN LPRN O vG) 3 i S )S ) (Sa 3 Aed g gy Gle e s azgi b YT
el LSy o b DT 5 B glagyss s el T (1
)l )3 (sleygd Jgaz ¥ g ) (sloegyS o iy v E g ¢ G glajais (¥
S 5153 09,8 S 58 el X 50 4 o 3l (gl — (9,501 il &5 X paie by B jate (F
ey 50 895 593 @ oz S 9 S al)T s 09 58Ul G (28,5 L g 0l 18098 Sy 50 pa M paie b A aie (F
A o S yd 1) GO le Ao -YoF
sl 4l 50,555 5 e (orkaB 90 49ltS pgazme 5l sty CHYCly JgSUge jo (oohad g0 pgliss ()
gdien s oolo )] gz g gd Alais NS il Sisgd slosle il slaoyd lae Ldlx (595w azym (¥
ool «MgCly < MgO < AlF; » & j500 AlF, 3 MgCl, (MgO 4 34,8 T dlie puome w5
bl 5208y alie PCly 5 NHy SOy sloJsSIge 10 S5z slosl o5 8920 (F
Sl o yob 4y 35 plas’ ¥+
WS a3 eadS ] gyl Sl 3 (iges (Sloryg iS4y (sxignli (sloryg Sl olaas Cani wgis oF NOYC 5l 58T 051 S5 510
ol ply NOYT gl S5l 53 ggome nl b COy ugg) S5l 5 55l 5 5y sla0ys S ggoona (¥
sl T (539l 5 Sz Lo S Egaze il 93 JoSUge S S )b AY slagys S ggazme (¥

3,00 9929 45 aw Wgey HCN gyl JL5Lo ,o (F

Sl plif Yoo




Y / ..ri.tl -
) hCIERY € T ) @Q}M&plﬁégﬂlﬁ&‘ a4 Y Y Q,.o}‘ -A 535).;

Sl i 33 2T Jodoo plas Slozesl dails S oljue  —YeF

92)939l8 o e JYge ofF Jolono (¥ SIS sl J¥g0 o/A Jolone ()

i myis JYgo /0 Joloea (F Jsibl JYge ¥ Jsloes (¥
Sl oo Abgh (o yd 4 ) LS ¥ 5l Syplas b

Q598908 155 39 e : Ny Fe (¥ auS1 ol :FeO (A

daenS g0 0565 :SO\. (f Sl gus (II) S9) :ZnSOf 4

39 00y Joloeo 30 09 JIS paslity (50,52 o 30 cemsl O )0 0y IS enslity (6 300 Dl 4 bgpo 45 315 Jgur 4 498 b
G(OC) e e ] Sl plaS 54y 0:°C gloo
FYIYO (¥ FA/o¥ ()

S (Gpdy Pl | YO | TY [ F) | F4

FoIVF (F OY/NY (¥

OS5 yid YA oo oo 518 (S jladio b sl S 598l g Jolono YoomL (f0STg 51 ol adgi' (33508 555,51
(s oSy i 53 STP 1y by 1) Sl pid 1 Jgo Wiz sl S sl gu Jokomo Clild s (46STy JolS' jgbay
Mg(s)+ H,SO, (aq) - MgSO,(aq) + H, (g)
YH, (g)+ O, (g) - YH,0(1)
o/ (F VIYO (¥ V(Y o[FYD ()
(S=ty,0=17, H=1:gmol™") funl cow sl & )lus plas
A o S (S S phise 50 5 0,10 sdses (5 L el (ohad T JgSIge ()
Dgdise s le 4 Ny 5 5l splul CO SIS (s Laylyd o (¥
&S o 6 Sz oS e 50 HON Lais Lol s s s il COy JoSUge axiles HCN  JoSIga (¥

ol HO 5l iz H S Jge oy dyj el HO 5 5Y6 HS  hge Al (F

IRY

YA

.

‘}’J ) U;}T )‘J,.o clle n-\.af)le Y°ppm leﬁ‘ﬂ atm )L&.é 9 Y°.C ‘SLné J° di EMH JS.L’?EQ ) O;)T }lf cdale ;‘ -

s 135 5 VLT Ly gl 1y Jomime LK) Smnl pmid s Jgme diz o0id 0010 HLuitd 3 Lod 40 Jola
( Ar = feg.mol™

axVe ™ (¥ Yx et (¢ BxYe " (Y YxVe ' ()

Sl plif Yoo




Y% / ..ri.tl -
) Y8\ Axao @Q}M&plﬁégﬂlﬁ&‘ a4 Y Y Q,.o}‘ -A 535).;

lawl Cawyd py O ,be 510550 i -TIY
.\3)‘\3 433)‘5 :\.‘m‘) L&JT 603‘ &LI.:J lJ 09; &Sg‘ 6[.5).4..: 6}15[4 clas (&

L Jol 09,5 pgws paie (uiSly Sy 51 ity comdid 09,5 5l pgw parie b Jol 09,5 5l pgo pate (2iSTy S pu LSy Ll )8 (@
| p.b»\.n.b 05; }‘ £gS paie

el oS 53 sl paie 1 55 sl paie jlod s JE 51 LI o b isloy90 Jaua pom Byg j0 (O
¥t Y Y '
Sl yidog i lo3T pIAS (Guuo 53 803L aileols plaxsl 1y y 5 STy Crglicie dagl s 4o jgul Siild Hlo -YIY
(Al (SOy ), = Y¥Y,SOy = Aeg.mol ")

Al (SO )y (s)—> ALLO(5) + ¥SO,. (g)

odwl Cawsay SO, Jlaie saxmd STy lade Salesl o Lt
$og \Wig \
VFog Ymol v
YY/fL(STP) -/ dmol Y
fmol tmol A
¥ (f Y Y Y (O

] G )3b ai 35 pIaS" (glo 93 Jgux VF 09,5 (sl paic 8,58 -TIF
el 910 Uyl Wa3liat 4y o185 s Cermd ()
5)J85 g0 STy a4y 049,38 g5 sl paie ol by (25T 50 9 039 byl 9 AU Jlez (Il c0g )8l sl paie (¥
Dedign 35 dps 50 5 8)0s (ple ) (blu) peileys (F
Dedion 3,5 dpd Al 45 g 0)ls (Ko Sl bl cudlS (F

iy il y3 g5 SO e dod (o g 4o &> Gl IT @ asgi b -T10

/\L/\/ «br sl Sy 2 L € 5 €D Lo SIT (JoSIge Jga,8 ()

CH, (CH,),CH(CH,)CH,CH, «.» ool g o =Y «SlygT aelgd Gubo € oIIT oL (Y

w «o» ool Yo ly ol «om oSIT 0 H (slags! jlas (F

ool GSgl 31 —F (SlgT acled Gl «B ST oL (F

Sl plif Yoo




of
‘=§ b
‘v%\sr.
G
1}

Ol s s ol A8 5 Yo 9051 —A B39

2935 i a5 Bl 43190 (ASTy (b sl SS9k Jolomo i VB L AP ogls b ol 05 00 STy 51 -TYF
WSS SIS o Jgdon x> et g 4B S S0 )0 o ) AD b il 1y (iSTg 835L) To9ub 0wl STP Layl
(S 03 &S i STy 50 b bl g Fe=07 ,Cl=Y8/06, H=\:g.mol™
Fe(s)+ HCl(aq) —» FeCl, (aq) + H,.(g)
V/EYA (F YEIVA (Y \IEA (Y VPIA (A

au bou B Sovw .anl (28, S Tg ST 50 00,9058 dlgo 3l (S 6B Jg0 il Buid LiS A S o) Hloged 3o -TIY

........................... (0 ilod ‘_gjﬂ Lod u».bls 9 TCIVE) RS ] ))‘ a Jas.g}o C (TN G icniniaenininenins K ¥) uég)s‘
‘;]i"’ RORA RV PP
C - sus,lo5b— 5506 (A
B
B - ouijlozb— 550615 (¥
C C - 550615 — ous,lasb (¥

> ob; B - 5615 — o o3t (F

planil ;2§ STy U oS o0 i (I @y Jglono yiud F10 3515 0)LS0 2 1) dady eawliy Y90 o/ ¥ Jolono 2 VIO -TVA

=)y Jamo o /Y sy (g CBLE 5 (ol B (23S £ 958 o) 5 Ol () @ O pe bawgio s s 9o
(PbIy = f£12mol ™" .S 50 po Jaloro pxo panid 51) Sl 4B p yiad 3 Jgo w5 4 wohas

Pb(NO, ), (aq) + YKI(aq)——> YKNOy (aq) + Pbl, (s)

Yo Ye/VED VYD a/vY (0, sy oy
fo Y’o Yo \" (“;‘:—;lj) C}L"j
ofooof (f ofoof (¥ ofe YYA (Y o[eYOY ()

w324 wiloww )0U 5 o ,le don -4
el €= C gy J&T g9 C=C Wigey 5T O
wiygSoo H-H gy T ossilo o3 slogs 4 o Jios 5 638 H—H Sy Jso o s sl p3¥ (6550 4 (¥
sl el JgUg0 30 € 9 C oy digey T 51 2 N JoSUge 10 N g N gy sl (¥

Cawl CH‘,OH 30 OfemST = 02, g ‘5:.!&.‘1 3 e CHYO 30 OfemST = 01,5 Aigas ‘S:JL:.J (f

Sl plif Yoo




=~ =
‘==~ ¢
N
G
X

=, -
2 F N S0 3 e ol guolist A8 5 Ve 903l A 8390
6 STy T jl oolizual by —YYe
(I) CaCOy (s)—> Ca0(s) + CO, (g) AH = +\YA/\kJ
(I) CaO(s) + H,0())—> Ca(OH), (s) AH = -0/ vkJ

(IIT) Ca(OH), (s)—> Ca™ (aq)+YOH (aq) AH=-\#/YkJ

Ca' (aq)+ YOH (aq) + CO,(g)——> CaCO,(s) + H,O(l) Sl Jojeks wiz 9 409, yiwS1s AH
RISV YOS (¥ YA\ 715 ()

MC i an 1y 0°C O p)F5 LS wiz slod o 54 JS5l5 0,5 FO GhalasT 5l Jol> slo)T 25 510005 41 4255 b —TY)

A = e -\ _ =) o) o (e
CH.0,070.® (H=),C=1,0=\7:gmol ", cyo=F/vklkg " C ) fans oo aljdl

&35!

—YA-AKJ Y¥Ae (¥ Va8 (A

YIVY (F V4o (¥
#COy(g) +#H,O ()

0018 Cons plgi 05 CoHy Oy Jgo Sl (oS 5 a1y ol plas —vYY
Sliligy Juil (F gl Juggss OF Sleilisy Jute (¥ ol S gil;So ()
oS o0 il S8y S 53 9 0392 (S ) gl Jole I Syplas -YYY
NH, (g) + HyO(l) = NH{ (aq) + OH ™ (aq) :,lzé 33 O
¥SOy(8) + Oy (g) = YSO,(g) Los Liul3il (¥
Ny (g)+ YH (2) = YNH, (g) :HCl ;5 5 cpo938 (¥
CaCOy (s) = CaO(s) + COy(8) :pz> Lals (F
o 30 i STy JolS ypbay (slole Ky 5o as sl SepbemsS 515 (32 700 by ol 3 b0 s JSUI (9 500kes 51 Y
(H=1,C=1Y,0=18:2mol ") Scusl plaS o yiias Jool> 5boos 9113 oo 53 T 53,9058 ooy
oy (f AY (¥ Y (¥ $o ()
(108 = o/ ¥) Sl plaS 5T ;¥g0 Vo' Jalo PH il F U pilp HA Ciand sl (idgs wuoys 151 —YYA

YIf (¥ £IY (¥ YIA (Y A4

Sl plif Yoo




N

{4l -
SIE PP i Ol 3 o plt ol W T ogesl -A 8595

Jotone s oo 0z 4 cansl NAOH )5 Lo 17+ (110 45 sonunS 9 e 3 Jolona i oo Foo (0,5 (5 gl -YYF

(H=1,0=\¢#,Na=vY :g.mol_‘)s’cmﬂ 3 pH=Y b ol SO s

fooo(f Yooo("’ foo(Y Yoo(\

fCuil Cawyo B g A slabuics S 0550y 0 sow le 51 Suplas -TYY

A: CH, — (CH,),, O SO,Na

B:  CH,-(CH,),-COONa
ool B80S S 50 Sawl 232 5b ol 90 A BaiS Sy j0 el 252 b ()

ol B S0 Sl 0,8 5| i A SauS Sl &8 (¥

g oo dngd oy SlohiSly (b (aloentis 2 Slse 5 (130 jleaniSSL g3 ya (¥

VU =l oo PH G0y Jo O d 6 0wl 1y K =o/0moL L™ (i <ol b HA sl o5 iz ol 4 -YYA

(0SS 330 po Jolomo poxo i 31 g HA =11 Fg.mol ™) S04
o/v (f 5/ AT (¥ VWE (Y \WEA QO
09— Jgmo dmizr 39—l b pao Jol job a3 STP Lyl 53 55 pd WIFF 51005l — (5900 (5 g Jokuw 5o
§0g:% o0 Aoleo
YH, (g) + Oy(g)—> YH,O(l)
of A (F o/ # (Y o F (Y o/Y (
] G 0L i 35 plaS g 19, JSb 4 429 L
oy Fe > Fe™ +YeT g0t 2alusT (2STy o ¢ o] aw o (3,5 slowl 31,0 O

opl mhaw 55 (555 o nld mals taSlgas asilen (JSKS cpl o LtalS (2aSTg s (¥

Do g0 Culable oyal 18 o bl,5 ool 31 o (Y

ggn 03liusl gyuiS lasbsd il sl oo g5 ol 51 (F

-Yva

_YY.

Sl plif Yoo




o) 208 0015 mactes ol 853 393 T 5 CaCly (8)——> Ca™ () + YOI () sl o ond G yae 55,0 (1

re
o
i, |
) U rram (39 L ot 555 Y+ a3l -A S35
&
(| Cew yob 4...1; r:|..\5 ol glsﬂf J,.l.w SO ‘54.'115 9 ‘5..\3]' dl.bJ}l:u LY b,.g).n & B ) A JS g0 ey L -vyy
. A5 a Joo 055 25,0 B g wil 25 0 A ()
X
[ ) oz’
el ) sl (Cana
- 87 oy
g g0 olie 039SU Jo ¥ cCu Jga o adgi (gl3l 4 ¢ SN Jshoo ool IS STy 0 (F
A . g so il oy 950 4 B Jolone S5, s I (F
0T 39 5SU1 Bl 53 STP Lyl 5 J5 o wie W51 35 (59,58l YE/ o AX Vo' G puao g3l s el CdISE 1 wislyd y0 —YYY
(N, =#/0YX\ ™) (HO()— Hy () + Oy (8) 595 &jlgn dlslaa) T35 o0 dlg
FEIA (F VAY (¥ ¥ITA (¥ YIYE ()
51 BLS oo 5l g 394 ploxil 315 S0 4ijlge STy B e g0 5158 cemwlivo sl 50 1y T )0 Joglmo 35515 (5o VY'Y
STy G2 y8 833 bl 0,5 FO Ll o0l STy 359l5 jladio 9wl 0,5 # L 2l p gudgi Lod ygl,8 oy SIS
(0=1#,C=\Y,H=1:g.mol ") Sl plaS oy yiias
C,H,,0, (aq)—> C,H,0OH(aq) + CO, (g)
0V (F ABIV (¥ BYIV (¥

SOV ()
(C=1Y,0=\%,H=1:8.mol ") fceul cow 3l )yl plos —YTF
18 pedins Alayly T 450 (oS58 (LTl Sr oS5 g Ui (¥

ol yuty LivO 5l MO gl &8 5l g5 st (¥
Al Yoo C b ol wilgs o KC g3 i sl #Y5OC Lyl CSBr ogd dlais asslix (F
(C=1Y,0 =18 :2.mol ™)) Sl o yob aig 35 o108 115 b yloges 4y dzgi b YYD
ol eS8y ez 40 (V) SiaSTy 5l cdy cqz 0 (V) RSl G s LSSy Lol o (
A[vco @+0o, (@) Y eI
) -
k| \ @0 @ A”“I YCOLg)
aSTg a8 plany STy Cud ylany
1) ylogei (Y) jlog0s

N;(8)+ Oy (8) —>YNO(g) 5Ty g3l lad (o551 (¥

Sl nglp’ bFY ﬁ‘ﬂ
el gy Wroauns 1Sy 4y Comd oo ygl,8 (55lasl <d) cg yo (V) (iasSTy 4o (¥

ol 2,5 0 Ja3sleS YoIY b il cayis & CO(Z) )5 0 il s (359 slo )8 (F

Sl plif Yoo









