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r,,..xt - r'ra!; p.lh? Jlb'

l) react
65- The highest

California in 1913.
1) condition
3) pressure

,> lt o.)t) 
,11 

':-l)l,y 
u!;r-, &

n:f ,-t; DriQ.com .:-r ,, (9,++lsjt uU ly

61- Your children are making a lot of noise. Do you mind ............ them about their behavior?
l) to warn 2) warn 3) wamrng 4) have warnrL) warLr J, wamrng 4) have warned

62- One of the most useful materials in the world is glass, chiefly from sand, soda, and lime.
1) makes 2) makins
3) make 4imade 

"

Disney World, an amusement park in orlando, Florida, covers a Iarge area of land ............
lakes, golf courses, campsites, hotels, and a wildlife preserve.

l) located / included 
Alocated / including

3) locating / including 
@Jocating / included

64- Some soft drinks have very high sugar content antlvcan obesity and tooth decay if consumed to
excess.

66- when r was a teenager, short hair was ............ , but nowadays rong hair is more popurar.

2) cause
ever recorded on

2) transfers

2) global

2)have contained

2)Have heated

3) lower
Earth, 134 degrees tr'ahrenheit,

2) occasion
4) temperature

2) straight
4) general

2) function
4) article

3) involves

3) various

3) which contain

3) Heating

4) enhance
occurred in Death Vallev.

4) recycles

4) healthy

4) were contained

4) Heated

67- This magazine gives some useful advice on what to look for when shopping for a used car.

1) fashionable
3) reasonable

l) contrast
3) pattern

l) produces

1) repetitive

l) contained

l) Being Heated

Huge structures like oil tankers and bridges and tiny objects like nuts and bolts are all made from steel.
The world "'68"' about more than one biltion tons of steel every year; it is the most widely used of all
metals' Steel is made from ironr one of the most common metals in Earthrs crust, and carbon, which comes
from coal' rron has many uses' including making car engine parts and magnets. our bodies also need iron
to work properly. A ...69... diet must include foods such as green vegetables, ...20... iron.

Pieces of iron fall to Earth in meteorites from space. Most iron, however, comes from iron ore in rocks.
"'71"' the ore with coke (from coal) produces iron. The Hittites of rurkey perfected iron smelting about
f 500 BC. This was the beginning of the Iron Age, ...72... .
68-

69-

70-

7t-

72- l) during that iron gained widespred using to make weapons and tools

]) iron gained widespread using for making weapons and tools during which
:-] lurins which iron gained widespread use for making weapons and toors
4) iron having gained during which widespread using ior -uking weapons or tools

PARTA:GrammarandVocabularv -
Directions: Questions 61-67 are incomplete sentences. Beneath each sentence you will see foar wordsor phrases, murked (t), (2), (3), and (4). Choose the one word or phruse that best completes thesentence. Then mark your answer sheet

PART B: Cloze Test
Directions: Questions 68-72 are related to the fotlowing passage. Read the passage and decide
Wb"ttfiitt "o"4 

space. Then mari your answer sheet
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PART C: Reading Comprehension
Directions: In this pflrt of the test, you will reqd two passages. Each pussage is followed by four
questions. Answer the questions by choosing the best choice, (1), (2), (j), or (4). Then mark your

answer sheet.

Passage 1:

Many of us have to pay fines when we return overdue library materials. Even worse, if we lose the

materials, we may have to pay to replace them. While we may dislike these penalties, we should consider

ourselyes lucky. At least one early library threatened people with much harsher punishments.

The world's first known library with a system of organization and cataloged materials was in the

ancient city of Nineveh, Assyria, near what is now Mosel, Iraq.

Unlike Egyptians, who wrote on a paper called papyrus, Assyrians wrote manuscripts on clay tablets.

In the 1800s, archaeologists discovered vast numbers of these manuscripts in Nineveh's ruins. Scholars

were able to read them and found notes at the bottom of each tablet that told who had owned them. They

were part of the private library of King Ashurbanipal, who ruled Assyria from 668 BC to 627 BC. Unlike

many kings of that time, Ashurbanipal was able to read and write.

Scholars believe that Ashurbanipal's library contained more than 1,200 titles on thousands of tablets.

Many had been taken from defeated enemies during wartime - a common practice at the time. Others had

been copied from earlier tablets. The library contained dictionaries as well as tablets on religion, science,

magic, and history. It also contained literature, such as the Epic of Gilgamesh, a famous story from the

region. Materials were even organized into different rooms, much like today's libraries.

Although this was a private library, other people could use it. Ilowever, unlike today's library books,

materials from Ashurbanipal's library contained curses threatening the wrath of the gods against anyone

stealing or writing on the manuscripts. Maybe today's library fines really aren't so bad.

73- Information in the passage suggests that manuscripts in the ancient world

1) belonged to religious leaders
2) were considered valuable
3) contained useless information
4) were used as weapons

74- Based on information in the passage, what can you infer about ancient Assyria?

l) It fought many needless wars.
2) It was primitive and undeveloped.
3) It was a powerful kingdom.
4) It was disorganized and lawless.

75- What can you infer about Ashurbanipal?

1) He was a brutal leader.
2) He was unable to read and write.
3) He was intelligent and cultured.
4) He was not religious.

76- Why might Assyria's manuscripts have survived while those of ancient Egypt did not?

1) Ashurbanipal's library was well protected.
2) No one was interested in Assyria's manuscripts.
3) Ashurbanipal placed a curse on the materials.
4) Clay does not decay as easily as paper.

i
I

efr
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Passage 2:
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The hair on your head, arms, and any other place on your body is dead protein pushed through the skin
by hair follicles. There are about five million hair follicles throughout the human body. you have
approYimately 120,000 follicles on your head. You have about 108,000 hairs on your head at any one time.
Ifyour hair averages two inches in length, you have 18,000 feet ofhair on your head. Ifthe hair on your
head averages five inches long, you have about 45,000 feet ofhair on your head. The average hair on your
head grows about half an inch a month, and it grows fastest in the morning. you lose about seventy hairs a
day. Your body will produce about one hundred feet of dead protein in a day and seven miles of hair in a
year.

Ilair hibernates. It grows in cycles. on the scalp, each hair grows continuously for three to five years
and then enters a resting phase of about three months or so. The hair is shed but not replaced immediately.
After another resting phase of several months, the follicle produces a new hair. you don't have to worry too
much though. About 90 percent of the scalp is in the growing phase at all times. Eyebrow hairs stay short
because their growing phase only lasts ten weeks. Eyelashes are replaced about every three months. you
will grow about six hundred complete eyelashes in a lifetime. So brush your hair and enjoy it!
77- whtt is the meaning of the term *hibernate'orwhen referring to hair?

l) Hair goes through several colors.
2)Ilarr sleeps every night.
3) Hair grows in cycles and then enters a resting phase.
4)Ilatr falls out and leaves you bald.

78- How often are eyelashes replaced?
1) every ten weeks
3) every tlree to five years

2) every six months
4) every three months

79- What is the author's purpose in writing the passage?
l) to encourage you to care for your hair 2) to inform the reader
3) to entertain the reader 4) to change your mind

80- What can you infer about your own hair from the passage?
l) None of the hair follicles are in a resting phase right now.
2) Halr grows at different rates in different parts of the body.
3) Black hair grows faster than red hair.
4) Eyelashes are the fastest-growing human hair.
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.J.oD.,^i .sl b._ri rc .rr,95*9fb ot5.r,_,:11 .str, e:^.-lcL; .9tor:r5!9 ro (Y

o ptz.l Jt- _ro Slr' ;;sr- L [a.r'[ ,c --:S] t cJ, 6ta,Jx:5l9 9 J ,: . .. a L_9. .toL; .5t6ui5l9 (Y

rNO(g)+Or(g) + YNOY(c)

qJrt Jr, ? f
Jr ri*;: -yx -x

.rJ.:L; J9+: t-yx f -x
;c-i9; ;19;.r. Jtg"- 6ta".:ls .itt-

(f -fx)+(f -x)=YlA = \.-Yx=Y/A * x:Yi A

:;*l ,J f +;LL o+>

K_ [NOY]Y _

tNor toY l
:?? /7Y

:c-t y-u,-c-1sy ..,i5l9 .t{ . NrO, &t.s )S q NOy .<jJ6l"}ep jtt 
"J,-+i "r5!, re

+Yx

Yx

(+)' (t(tlo)r

rflrft rlfqlrlar
..r::.,a;ar;! &_.,1.' a- r" m$ffi

,locg[c.nrr# Q
e-,ru a+ d^-.lS, uil-5l9 ;.:- .oF,s. flrl c^5, ,Ji5l9 Lai .r,-!Q .,:rlc s9>.9 +;LL ," (NHy) osrglrs L:; l.ril ,c ('[

,rF.,l,-i..,r JoL; c.-la; rc b +L_,r. ,.li.o5

"f Cr.- l, L"O'l Jr;EG c.-;,ltf.,.i.o.un.:..rfl9 I oo_r.ll-ri dy,.--\r- g,1.t )l(+
rJ,a9 f.rs J*Jo .+ .uiJt, ;Ui ro LUt l_,--; .c*l ,'i .grlsI ;c+ jl F.i* .ci) ,JLJI9 .-..p .JoL; .galaal rc (o

.c-l ,i-.c.s, ,Ji:Slg c*rr .loo.v.n,r..ri5l9
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,:-illy- o,jl_, J.
.r.;/,*l:-. DriQ.com .:--r -,, u.-t_.1 t".lh? e*k

r ;ltf-r\
r.'':-. \j;
i:

?molNo : tgNo"ffi :.rYmol NO

Nr(s)+or(g) t' vNo(g)

,roi.r-.J"-.+ Jr "., LNO _rl.f,",- Lut re

.c-l ;'b,r, K )h.i. ,.: a:LL n:

+ll! Jr,
&. B*;: +x +X

t.:l.; Je.: x x

o*Jll Jr,
Jr _.,.";, +x +x
,rloL; J9.' x x
x = "/f mol

-Yx
"/Y-Yx

INotY 
,t ._r :!/y:j")t tr , "r.1: 

./y-y"K:tNJtoJ = ^/\x' (xxx) x

3 "/.1x:"/Y-Yx 3 "iY=Y/.1x = x:"/.tAmol
N, lotu Js. :x:.l"fAmolN,

:p*-6r.,. ,lL::; A Lt ! HI 6qJel Jr

A

-Yx
A-vx

re
rc

LCol;VcJ;l;3l9;.,.LoJ.JJqQJ.c-la:-l9L.:a,lo.iiKd't?.,.f;l'c*tK:[Co,J-.lr-{J,c;rJsL;c.tre

,e,s.r 
"lr.+ Jr ot t, Hyrl5!.:L,;Lt; t-ql .c-l ;'b6K_rl.r;rc dLL n=- mffi

?mol H, (,=JrL;;="7.trmol.L-\ xAL:./fmol H

H', (s)+ I', (s) * vHI(g)

:,v_rt,: YL 64.-1r." 9 Jlg- .gtoo,:ls .iLt-

IHIIY (A-rx)Y _ (A-"r,r)Y f A-"zAK: ,"-, + tff =__ \y:-- '- 
= A:AipmOl HI

lHylllyl (xXx) ("tr)(.tt) "tr

a :a/pmol *11* I YLt : v \ t/^g Ht
\mol

.r-F .P r; JoL; 6at! ,o l'"jlJe_rz 3^7. L ,rll l, H .SaJsl ere .rly,r. .ef ,r*--t- ,jit! &lt
9 Lro"r-:oo..p5ll .i, ^ ccr-.ga-_G- 6lr,.c-t nl). c-;4' r::519 -c* L ci, ol:5l9 crr-.J.:L; Jl> r.: ";Jl9.S,- r.:

.c-l ;E .J,rL; ,o o"r.55_p ol9. pL; ; hl: .JrU .,p5l9 .ro ..r..iL .r"r:-"r ,.: Lo;l .rJ9. ..,_lP *_! Lroc_191_,;i +J9; c-,-
!!rt, Le, ci

.F*or.,. OL:.; A t, t, SOr;tf ,.sqJrt Jr
YsoY (c) + vSo' (s)+o' (s)

".Jll Jp A

Jr,tt*t -Yx +Yx +x
,=Jols 19.: A-yx yx x

:cJ9; ;19;.r. J!;- 6lo"sls .9/t

v;=2641 + x:"/yA\."'
JrL; rs bJr rk 3*,(A-rx)+(Yx)+(x):?ta = A+x=t/A

= A+"/YA:?td = A=Amol = x:"/fx6:\/Amol
:c-t ,J.S_.cLL67>

K_ [soy]Y[oy] _ (vx)Y(x) _ (r)Y(rro) _rrruo
lSo*lY (a-rx)Y (r)Y

.slc .rl-tft
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!^1

,yot*rp.rt374uk

rKO, (s) + rHyO(C) + rKOH(s) + yoy (g)

21, oli> 
O'_l 

.:-llp upr-, J>
.J oph,- DriQ.com.::-_r ,,

+Jrl Jr", A A
JY Y1-: -f x -Yx

dA; F* -x -yx
oloL; ctlc: A_x 2A-yX
lA-rx=r(Yx)=PA:ix=A:

(r*)t
(A-x)(rA-rx)Y

:r!-^..rG. .tLt A ! L HrO(g) , fO, (s) ,s4st Jy"

ffi

+fx +fx
,rJoLl le.: A-fx A-yx fx yx

.-:a.;." erlg ,o 'c-! 
"n"-ljrt 

Jt- ,o ,.1o 6o,:L ,; Ll: , ri6tt JE ,c ocL 5- : l^t; .o.r..i, ollo <;L1 - cJolc> ,to4 .itt-
L .c*l (Ot ) JS; ,9;13 6os.tglrit Q; + ty.r y. ,goyo tgtu t (HyO) ,g-.:: .9;15 .9o. u.nor::.:519 k - c J,,,.r Jri

,o*St.r.-" !, x r A ir.i ltr)t p+ly.s. ya:yb .srL; + o:9;

H,O.eoJrt ,lx =amol.L-\xYL:Yamol = A-Ya = A:fbl" 
I = A=yb:y(Y)x =+ A:1xOrJ"*Jr:bmol.L\xYl:Ybmol =+ Yx=yb = b:Ix I - 

-- '\Y/'^ _, rr 
Y'-

YJ
,ro*.r9lcs" c-c + ! x .JoL; e+E .Sl ;l OiSl

lo,lr (Y)t Y*tK=' r- = =+ + A/?f :yt\px = x:fmol
lHrolY (^i*l' lllA*r

',:p,=," uJr KoH(s) Jr \? g;,* Ko'(s) Js \?.JcL;.5ar=J b rEI;r r::.:.'re.eaJsL- 6.1tt

,r"t> ole. p_2- .s)L;l : (- \ P x Y \)g + (t z x Of )g : -y f "g

Nr(s) + rHr(s) * yNHr(c)

+Yx

Yx

a)el zLIL A ?A

:,u-rlo Jl;,- .gl-oosl.: .1tt-

6: INH']Y + l:
lNYlIHY]r r

[Nr J (+Jet) = A :!x =Ixi=.ro-or.t'

Y*
Y

, t*t -f = lxY =\ = *r:I =(l x)(rxlY YYxY 1
*=f

Y

.crl.u,r(:--1 NH'HS(s)_,1-G" q J;ore.,,lite J.:tr.,1b re
=YLY.mol-Y

..r::rJi ,- ..)J (&) 9 (u) 6Lo-)li,

,r:rru.;rU {JlJl$ .Juo# Q
.c*t 1ra Cll J vit-t-l dr-n{- .:tjro,l vyri-l ..,1;rorlLs ('i

o,:rlc ll.tr_tr. -.,9;9y-l .i_ k* *+*"/1 I .t**,**.r.:JL ,r,_la, ^.r 1-
..r:-! .a,.. .),) (e> 

9 ('[> .9tai1$
..-rnuf U {JlJl{c .ru,rln q

.r+ll L"O'i prt J9;Sll ;t ",.uXJE.lil 6ba,_Yr,_1 _rL..X af s, Jh," | {*l-lc 6aL-l9r,tt ) t6.j.:Lrjy .rly,r- -rL.c ;,-l 9 g;l,1 (y
.c-l \Y

.rrlc .sg Jr.ra \v "erf r,: (roBr) e-L e_.,+.s \y oerf ro (^"Hg) 6,-L o9+ (o

AAsx \mol
' \vg

AL
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,,,Na, ,rMg, tyAl , \rsi, ,oP, ,,rS, \ycl ,lAAr

'irl;lp.nr!# Q
.J;9;.,"; d^!t c-+-l ,.: cl;'i cJl- q 

I y Cl r 1 
,, Na 1"[

.c.-l ,.Ca.Jts et ! _,t ..rrrol:F (:,

.srl; ;LlS_rc & o_r9c ;11 c.-; _:* -,t4g (y

.c*t oo;i A:rLi 
\ A 

Ar , ,, 
" 
N" . r He ;l .5rt.rr-L" ,r,-t* o,r-':. ?.5i e*. .-,_ri'b (c,

/ l, o.F) Oll -l)l,r- d-it_, J.
.ro:f "^;t:- DriQ.com .:--r .,,

i L.-,,*', r.rit*.r r".rt37 4,"k :, !1, 
o l. ':'.,

:l J.::'.Lr . r.L; . t..r> au ..6 las -ur ilEiE f lf
J J- O.) ffi

ry*i

9,:.gloa:--o drr.t 6daG saai 4r..!9*i*^.ii> f JY.gtra--rf a1.;-,r 9 oy.rsl9> lort.^--,c-l 1>r" a5t7;'[ ;lf"

:re*i:,r- a:-iS (k ) rtS **ttlo.rle gt; .!5.r"1^. r",t

+ t(cr):'\..pm = 5t:-UA:1,y5
rc \'"

\r:$=rvoPm

lC_Cl =rc1c; +rc(Cl) + \YY=YY+rc(Cl)

M oL,J:My(COy)n =

M.:G*i :Mr(POr)n =

Y+a(n)-o:r,

Y+ f (n) -r: A

\Y

r+A(n)-1:lf

e'Loai#IlE.rurg{
.rsfc.t' r.a" + ts lJL fti"aU r! alrl" Lory-.r-l Ft;--,912.- 6Los91 ,o l,o;9;S.ll i* a.!ls A:* ,ey- 6t6..".ti )r (Y

a+ila .Sbl., .:b"-l ,f"ls pL-.rL .gLrega .-,L. &-!r ,Ss* t )g4 .5ta6gd 6LbOgJ.iSJl 9 i19:- r.l;- c5'!"-r 61 .rij5oof (Y

.c*l ;;r- .sto.d, .rr! aa(+j ,1r

,.*;!!99Su9-. pl,;a- 6la,,sE tsl*,Gy-.r;9r -1, o9)tc..r::,.^o ;'l.u7.lori .9lor9- ;l ,rS.,- ,fslu a5 .,.;9,- .gLb.Ji rn (f
.,:rlc c9>9;! (.r-itq ._,y- .Sbrr,l Oty)

'rr,-rfcr &; -rc Mn+ J,tyo a. L M ,t .rrts

[n: Y: L.Fjl rl. :.:\*\*t =A
I

Jn:f : Lo;l ,L*::\+Y(l+Y):1
ln+v.f : Lno,l ,L-i:Y+n(\+Y):Y+fn

[n:r: t.*rt rr , :.:\+\+f :P

ln +r: Lo;l ,L I :Y+n(\+f ):Y+an
:L ;-l ,,1r, L6eit ,L.j ogtd ..r;;L n: Y fl

:L c-l _;lr, tap! ,t*: ;9tc .u-:L n: Y fl

:L ;-! ,11r, t6rbil )L.ii ogLo' .u^iL n : f fl

,- ,l sls trpl ,L; c,9l;;..*L n+Y,1, f Itl
[r+on]-[v+fn]:11,
.rr&l_riY r,,lr,Mlsc,t;.arM;t oL,f.gtrpl ,Li.i9lo9,-.,1 \ rlr.r'[ )h.a..rxL n+Y,Y,f )fl aS;,*\ 4lr9

.rr5.,. +lf t, Mt* U- MY+.9b;9;5rt .,S,- or^:, oclc p rQ2 ro x-

.D.r &lri ;J* F sl,, .tl- cJ.a;.$L ,r,ufut rir:r" ,o rlro .gtopl ,.9g151;9;5Jt .r)Lrl ^" p W*,,:
.c-l ,1,-.r r-,9r 4o )l ;r;,r) O r S .ro .g9;t5X9;ul .:>1=l

.C-l C-ro..r:.lll r.lf rc ou.i, sQ-:-lo, g!'-,t{? ,^ W.ffi
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) l, o.F) 
O,-l ':-ll'y Grr-, &

.a;(,ol* DriQ.com . - .-r ,,

a

- -/.')| 'O, l\--llxl N

1.,t...1 'p'".o'I .:o" .o: IL'' ''J

[..i'to i s -P

L,r,' ti.l Lo',-dr.'.ol

r I CO(NH, ), : /. C : llx't " " -7.Y "

Y) cyHr (oH)r : u.c : I0J)x \ " " =7.r^/Y

Y)crHa(oH),: t c:I(\Y) x\. ":zY1/\

f) HCOH : 7.C :l!xt " . :7.f "

naC\ (aO) + NarSO, (aO -------+ BaSO, (s) + vNaCl(aA)
[**J

JF !sJ- . (t rvgNarSOl ) oblr-p,-u- Jr- .s- L (Y " AgBaCl,,, ) .r,--rlsorr! Jr .i- ,1,.:5le ;l .re9s 6aJrt* c d?9; t,

YYYg;le:.=. too,u-aojsle Ze-^4. Y"A+1fY:Y6.9;l eslr _rs.oej.ra Ji*s-i, (yyyg BaSOI) c,ble-,t-_r! -. e-,
.cr9'i c*oa, -. 9-1

:,y5.=. oo$....1 ooL v*L;.S,-;l Og.il

Eous;5t9 p)z U^z^ - ??-) pF_
I ro.g vrre I

L ,r" *-l = x:ri??gBaSor tarL;,l*;')

, .1.r ,h.a. Ir .h-a"

.9JL;)h-4. ft??g r)-

PXr +rHyO ------+ rHX+HyPOy

. Jr .hi. 6Y l?s
.s&arr orjL :-ffix\ " = P'=;)trfr-x\ " " = .s.,E rl*- =1tg HX

?g HX =lrlYx\ "YY molecule PX, x
\molPX"

? /"\x\.YYmoleculePX,

:c,*l y; aD- \rJa;or9. oi5l9 o.r^i a,i;19. 6aJsL. rc

, Y*3III 
" 

(\+M)g-l1x:ris Hx
tmol PX, lmolHX " e-..-

:c-t ,r-1 Jsyo * --}i,":y. oi5l9 6o,r,i C;19..ga.l.:t" ffiW

b

..- .t +Y:rl-x o-:,,Ja;i- FJI gc ro &lJl "r" trere
.16-iU4yhr.nu1g

.r-l -Y ylr, .Sl+r'i ,.: N .r:,,LJt o.rc 9 *t orlg-o Al ,:._LJ! o"rc (\

.c*l 'i- .;l; CH'O r.: C ,r:"-L,Sl s.rc 9 -Y r{1,.1 HOCI ,s O ,:"-LJt .:uc (y

-c-l +Y r,l; ...,1r-o Ba .,:;_LJ| ouc 9 *y ,1ty Fe(NOr)y .;" Fe .ri_LJl .:us (y

rc
'loot|,4.nqX Q

.1s ol5cS-r.i pl 9s ,=*;Vl99f .gllEl.-; gj--7. r1 Lo.'i9+. J+..*L a:.ilo.:9>9 a!15.r:> $r+" 5- osc*o a56lc95r" ro ffiffi

'.:rls 
,:9>9 dttgr $9r, NOy 9 COI- r.: .;-t ro5..,,;x+

..r::-,..o Ctl,_ toSg-" 6a-.o .r3_.: 6C959s rc

= f/A(\+M):1t = M=\1 3 X=F
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',,: t:,.,,,:.:'.::,,.::,t'..t.".'.t..'., i \ e,F> U-l ,:-l)lV d)r-t &
.,,.,,',,,,,,,..,. .'., " .J oota-DriQ.com.:--r*, 1,sqJ pJlSa e-k

: ..L--:

r I{ uj '1i

t:
,"_15f " ..:-"t -J Y.g 9.JLqf p*-JS f .g &Li.*l+ cs.r:r- rsy- .-yl,,o..dtl \ " "g;t.l .,,_ter Aer. e_,r+ o+lts. "Ai mffi

.&-l 4iJ9l c,Lif p*JS,riL.S s+* J J-l-.gJl p*J5r,,,JBIJ J-l.J i*J or.iL.'!tt

:c,.;i Jl9;.,. .-*ut o-ti +-;2a Lr<t-g a.,J9l .:,L,f ,u-*Jf i *k q L- 7.fy/y +lt-;I ;t

qJrt ,.sa:#,o CaCO, rr. :f .r+:P.gCaCO, (a!e! .s+e ;,o)

ou,3, +,_1.7o CaCO, f;z :?"-f "-V.gCaCO*t".r:; a,-;e.')

:c-l ,,-1 rsyo * CaCO, 5a,-;2u ;5!9 6aJoL.

CaCO, (s) --A-+ CaO(s)+ CO, (e)

,19.[ c-c q L .*l+ 6d.igd .,o o9-9. CaO l"_r" Ot9;,r- d95l

?gcao = v "gCaCo, "##+"ffi "#ffi : r,vgcao

:L c*l ,rlr. ..ill .Soif- dr*€pa : .Al+ Aa'if- .r,: (X) ,rJELi f.f :-*,-,;p .f-l q

f .+Y.+\\/Y+x:'t "" = x-YA/Ag (JJlz[
5l Oly,r. qJSl .tr,j'.. ,s -'[ .r"orc .glr,

;:: :: I:8 : ;_ x\..=yi 3 y=f lilag HrO
[YA/A+2.+y]g

:; r.to rq.ol9> &-kj,,i

'/.CaCO*[.r, -.. .-t:= ?"8 
= x\..=7.fYr Lare, .5414r [yA/A+p"+f 1/1Ajg

..v:. a C*JJ o$ oQ:-i.-, O.,,t..,tfa _P

,.:rl3Uc.rur, Q
-. IvNaN, (s)------+rNa(s) + yNy (c)
r) {

IrNa 1s; + rerO, (s)------+ rFe(s) + rNarO(s)

. fvAlls;+ FerO, (s)--+AlrO, (s)+vFe(l)
-,) i

IvAl(s) +rCuSO* (at)+Al, (SO, ), (aq) +rCu(s)

c!-)+ ,o,.rr d#s^ Jr-, .ry:jt u;sLo (CrHrO) 
"1r,;ut 

e (CyHrOy) J+lf ;J.rt Jrsr" Jri .ry:rt (-
.;-lO r*l&_.r" (NaNOy).:p p,_u-, (NaNOr)

[vru"O, 1s; --A-+rrvtnO, (s) + Mno, (s) + O.. (s)

.:l I rKClO, (s)--4+vKClls) +rO', (S)
I

lvKNo, (s) --5 rKNo, (s) + o, (s)

.ro,.-llI.s.;*oa,!Y."C.9l.orr..,rfkg.J),i.-i9?.stle;Ydt.f)l$.Q:mcA0.s*h!.itl..,.rffi

e=mcA0=f "..gxf i yJ.g-\."C-l x(t. "-r.)"C=\yf f ...J=lyf fkJ
:cJ9: gle;,r. Jl!- .5to"cl,: .rU. .-5.rJf Lf I Yf fkJ b ,:9.i o$1.r9- u,-! .sX! jttrJ V f""5"ri

?mol CH, : Y 1ru.*11tx:-*'-9*-= t'
r..L gas YYL cHr -rmolcH,

?molcrH, =v tgur*ITCI.-tr31i* \/
\..L gas YYL cyH, =rmol crH,

:cils n-^.olyi. .,b! 9 ;L* ;:;9- AH r,cla q a+9; lt

(Yr.r..'ya( V xrry.)=lrf fkJ.Y" 'YV"

= Y"V+rV=\YffkJ * V=YY/YYLgas

;
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,r:*l-di*rro.'<9> &JtaG g;t re
,s$rrh'{r!rt -JuqX Q
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,-*,1 Al # .s"!* 6.UF 4P ;t ;pS COr.1t5.r.x-;.s*LF
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c-l 61t-,Q

rcrHa (Noy )r 0)--+r vCo, (g) + r "Hro(l) + rN\, (s) + o, (e)

.c*l gL &tf 4 \atm rti.i 9 Ido C grtos ,,s HrO .rq;j cJt- *f**rf c"io

?kJ=YA"L sas* 
\m?l8ut *- YALgas tlmolgas(Coy,Ny,Or) tmol CrHo(NOy)y

rtol cl-l{tNor)Y- -x r Af.kJ
=AAr\lkJ

.o.*.*.L-,rs I-I..se.r,,$,1$I.\(g)-------)rl(g).u,.t;C+t.st, $y urtf ilmffi
:;---.1 ;1 crr.9.a ar, F,;;;fr ;*fl9 .geloL.. ryW

Co (g) +rH,'. (g) -----+ CnroH(e)
g = -y.kcal = -(f .x f it,rt)kJ = - \ Y6/AkJ

w=+lAkJ
;lF =ef gr =-\ YA/A+1 A: -\ . YiAkJ

w)., e("
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