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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), OJ, and (4). Choose the one word or phrase that 
best completes the sentence. Then mark your answer sheet. 

76. Oh, our guests are here. I ------------ out some snacks. 
1) put 2) will put 3) putting 4) am going to put 

77. "Have you checked my report yet?" 
"No, but I----------- at home tonight. I'll look at it then." 
1) would be staying 2) stayed 
3) am going to stay 4) stay 

78. He is one of--------- who fight for their country. I very much admire him. 
1) the soldier 2) a soldier 3) the soldiers 4) soldiers 

79. Robert's doing so well. He will be --------- to watch in our team next season. 
1) that player 2) a player 
3) playing 4) players 

80. If you want to be a successful student, you must always ---------- attention to what the 
teacher is saying. 
1) bring 2) make 3) put 4) pay 

81. Some English words ---------- the rule "I before E, except after C" but there are many 
exceptions, so you should always verify your spelling by using a dictionary. 
1) pluralize 2) increase 3) follow 4) finish 

82. This giant medical database is a way to let doctors and scientists search for common ----­
---- of disease. 
1) drafts 2) markers 3) charts 4) centers 

83. I usually watch that show every week, but I missed the most --------- episode. 
1) familiar 2) proper 3) singular 4) recent 

84. After the election, their ----------were high, but five years later nothing has changed. 
1) hopes 2) boards 3) favorites 4) fields 

85. If there was something --------- about how the system was shut down, you will get this 
message on screen. 
1) unpleasant 2) irregular 3) modem 4) personal 



0)~1 

86. ---------- language often uses flowery expressions, unusual word order, and strange 
comparisons, things that are not used in ordinary writing. 
1) Historic 2) Geographic 3) Fantastic 4) Poetic 

87. Robert did not like his job, and he was---------- angry that he was required to work on 
holidays. 
1) especially 2) heavily 3) usually 4) normally 

Part B: Cloze Test 
Directions: Questions 88-92 are related to the following passage. Read the passage and decide 
which choice (1), (2), (3), or (4) best its each s ace. Then mark our answer sheet. 

Logging companies are cutting down some of the most (88) --------- forests on the planet to 
make wood and paper (89) ---------- such as office paper, phone books, toilet paper, 
window trim, lawn furniture, and 2 x 4's. Over seventy-eight percent of the Earth's (90) --­
------- old-growth forests have already been logged or degraded. 

You can (91) ----------- reduce the pressure on our remaining forests by taking simple 
steps to reduce your own wood and paper use. (92) ----------, use both sides of each piece 
of paper, use your own cloth bags at the grocery store, use cloth napkins and towels, and 
avoid disposable paper plates and cups. 

88. 1) frequent 2) ceremonial 3) endangered 4) related 
89. 1) reports 2) damages 3) mistakes 4) products 
90. 1) affirmative 2) opposite 3) educational 4) original 
91. 1) bum 2) help 3) care 4) save 
92. 1) For example 2) In this way 3) Because 4) However 

Part C: Reading Comprehension 
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 
mark our answer sheet. 

Passaqel: 

Yesterday I had to get up at 5 in the morning! Normally on weekdays I get up at seven, 
watch some TV while I have breakfast, and then take the subway (metro) to work. I 
usually get to the office at around nine. But yesterday, which was Tuesday, I had to be at 
the airport at 6 AM to pick up my brother-in-law, who was flying in from Tenerife. I 
wasn't too happy to have to go to the airport so early. He apologized and told me the 3:30 
flight was the only one available and that he had to be in Madrid for an important meeting. 
I almost told him to take a taxi, but I didn't want to upset my sister. Today I'm back on my 
normal schedule, but I'm very tired. Maybe I can leave the office a little early. I don't 
think we'll be too busy today or during the rest of the week. 

Next week will be different, though. The boss told us yesterday that we will be getting 
an important new client on Monday that will mean lots of work for everyone for at least 
two weeks, and then after that I have a week of vacation. Maybe I'll go to Tenerife and 
return my brother-in-law the favor! 



93. What day will tomorrow be? 
1) Tuesday 2) Wednesday 3) Thursday 4) Monday 

94. What time does the author probably leave his house to go to the office? 
l)at6 2)at7 3)at8 4) at 12 

95. According to the passage, which sentence is TRUE? 
1) The author has more than one sister. 
2) The author lives in Tenerife. 
3) The author' s brother-in-law had a meeting in Madrid at 3:30. 
4) The author thinks today won't be a busy day at work. 

96. Next week the author ---------- . 
1) is going on vacation 2) is going to Tenerife 
3) has an important meeting with his boss 4) will probably be very busy 

Passage2: 

Visitors to the United States, especially those from Japan or the smaller countries of 
Europe, are likely to comment on the size and scale of everything. Although the 
downtown section of some of the older cities such as Boston and Philadelphia may look 
similar to their own larger cities, other aspects are likely to appear "out of scale." For 
example, the average American farm is huge in comparison with the typical family farm 
of Europe and Asia. Across the Great Plains, farmers use great machines to plant and 
harvest enormous quantities of wheat. Such farms offer a dramatic contrast to the tiny 
farms of Europe or Asia, where intense human labor is more important. The main cities 
of the United States are connected by a vast system of highways and superhighways 
moving endless streams of cars and trucks, while on the edge of the cities suburban 
developments and shopping centers with huge parking lots stretch for mile after mile. It's 
as if Americans made everything larger, just to use up the available space. 

97. To visitors, everything in the United States seems----------. 
1) larger 2) similar 3) more expensive 4) interesting 

98. To Japanese and European visitors, the downtown sections of Boston and Philadelphia 
seem --------- . 
l) out of scale 2) the right size 3) too old 4) very beautiful 

99. The typical American farm ---------- . 
1) is similar to farms everywhere 2) uses a lot of machinery 
3) is run by large families 4) doesn 't require much work 

100. The article implies that people in the Unites States are influenced by--------- . 
1) the amount of available space 2) the need to grow lots of food 
3) visitor's impressions of their country 4) farming practices in Europe and Asia 

O@sanjesheducationgroup 



.~~ ..... c~I ..::.S:.L... .~~ c~I olL:.;I~ _,!I 

(•J)~,.Lol 

:~,,,) 0 ;lo...:i :~ ,)1_,;L:> '°u :i0U 

·~~ ~_,~~,,·~&.>jT ~_,.,jT 
,f,A/•,/•, pjt) di ,., ~ 

~LAt>t u.tO jT 

(,.,..-~) ~j 
• 

.;,~J "J .. us 

l.S'l-~~~..l.o o;L.o....:i u- o;t..o...:i ;1 JI;.., .)l..UU ~~1,)1,... ~h 

~~1'0 ' i · ' . ' i· ..::..l,,...:.4; ' 
~~1'· '00 'i\ ro (\) ~_r.j r 
<l.A::li~ r o 'A· \07' ro (\)~ i 

+: 
v.O 

;. 

• . 

"> 



C\ 0 0 ('f 

o I '\O <'f 

'o -r.Jr <'f 

\f/O('f 

'fV ('f 

n(A)=ro o· 

n(B-A) = r ('f 

YO o (i 

o/C\C\ (i 

''fin' (i 

C\-r.Jr <r 

'0 (i 

'fO (i 

i\'lo (i 

foo ('I" 

\'f/OO' 

~WL - _) 

-~~ ;11~ B, An 

AUB=A <i 

0 0 0 (\ 

' (\ 

H'/O (\ 



-H' <' 

'f A ('f 

A 

A 
~\: ....... 1 i-1~ tan C iY.1.A.o ~ J.,) -Hf 

' - ('\" 
i 

Jr 
- ('f ' - ('\" 
r r 

f 0 0 ('f if 0 (f 

VCJ0 4l,lj, \o ._;L..i 4 ~Wl..s,t.....:...o ~ ~t......o \Y...i,.S, \Y...i~ ~ .~4 cosV0°= o/TA ,fl -HP 

"~''°'~ 
vr <'f Vo (f 

-i (\ 

i i 
- ('f - (f 
A 'f 



' 'f ('f - (f 
r 

C\o < a < rv 0 (f 

' 'f ' A ' c, ('f 

..:>WIJ - .. ) 

~Jl!...<' 

rx, x+r .x-r n 

A,v,r<r 

jl .Jl.w ~- "-! ;.9~ "-!..91j ,,) ~llbj~ .);,>Y. ~ ~lj ,fA ~L....e>, A, f ~llbo~l.9 "-! ~llb4.Aij_,.) ;.) -n·r 

"~' ,ol..>S Jl.w 0T 

'f ('f 
' <' 

'Y.'Y. B 'c U"i; u 0T ~lj 45 .);I.),)~'~~ .BC= 'Y' ' AB= 0 .AC= 'r .ABC .!..1.:.o ;.) _,n 

"~4 Y.IY. ~ 4 ~BC, AC~,,) u 0T ~lj 

r <'" ' <r 0 <' 

'f (f ' <' 

r ~ ' ~ o <'f ' <' 
a b c 

"~' a+b .... , .... ~ a+b+c .~IJ -=-=- <-t -' rv 
.r. .r. • • r r f r 

r I 'f <'f 'I A <r 

a c e r 
"~I fb-j'd+Af .... 1 .... ~ ra-Y'c+fe .~IJ -=-=-= - .<-1 -'rA 

.r. .r. .. . b d f 0 )"" 

o I t::i <'f o/'f (f o Ir <' 

' r c, <'f M <' 



_,AM= rBN 45 .>.ilo..i..o:, J~I sl.i.i,S ~ B ..:...o..w jl AB .)l~l J.) N , A , B ~ ,.) ~ M ~ _,yi. 
~~I BN Y.IY. ~ AB .~I BN = rBM 

r I t:i <'f i (i 

-~' o..i...:, ~')' •••••••••••••• Ja.w_,.;• sl~ J..l.o 6.?__,l:i; '~.)'~ Ja.w_,.;• ........•..... J..l.o ~._,l:i; _,yi, 
)~ - slo )~ ('f ..) )~ )..)\) - 1510 )~ (i J-9-! - ~,ys:.i1 .r.1 ('I' ..) )~).)I) - ~,ys:.i1 .r.1 (' 

S~JIS ~-'~I,,) ................ J.) J_,.k s~ 01~ ~ 0~1 u_,.i t" ~ u_,.i .U-l.9 jl o.)l.A:;.,..,l ~.}o -'Y'r 

-~' ............... ~ s'J'.) 0lo J s~ 0'~ ~ ~ 04.,..0 

._)..)}! ~ - ~ f'~ <"' 
._)..)}! ~ - ._)..)}! i....r' .rw..) )..) ('f 

._)..)~ !J".rw..) )..)_ ~ f'~ <' 
._)..)~ i....r' .rw..) )..) - ._)..)}! i....r' .rw..) )..) (i 

~~ slo.)} Y..J slA~ jl .)l..aj ~ -'Y'Y' 

Ja.w,:;.o s.;.;.; ·'-:-'t.;;..:, .,. Po ·'~ slo.) •;ts.),.>- ~. J,.k .,~•I.$?.~~~ ·~~' 04.P. .~ _,-

,. ('f t:i (i 'f ('I' i <' 

-~' ............... ..;;.,)~~SI ;.) )L.:..9 s~.' ~' kg;i ..;;.,)~~SI ;.) .............. s~. _,ff 
s 

kg ''-'t.::...:. ('f kgm . ...,.,1.::...:. (i kg .,~ <" kgm .,~ <' 
ms" s ms" - s 

. ·; ·; ,,.,,, J~, s.3}1 ~JI•·-: .. ;;;;~ x , A 0T J.) 45 ~'A= B+cxr ..;;.,)~ ~ ~.~ ).) sl~l; -'ro 
~ .>.il,.l..IS ~.ii ~ SI J.) C , B s~ 

kg kgm" kg kgm" 
,-- ('I' - -- (\ 

s 1' s 1' s s 
kg kgm" kg kgm 
- -- ('f -- (i 

s s" ms"' s" . 
s~ojl.>.il ..:..,9.) slJl.) ~lo.) ,.1..i.r . .>.ilo..i..o:, o.)I.) 0~ B (~ ;) ~~ . .) , A ~J..l.o ~lo.) ,.) jS:..:i ;.) - 'Y' r 

~~1 U"'~ ~;.) ~ 0T s~ojl.>.il ..:..,9.), ~Is~ 

@ 

3'1.'"i o[ 

® 

o/t:i.A<1 
o I rt:i .A <r 

o/r .B <i 
o I\ . B <'f 

m km 
~ _,- •f!r!.~ _,l:i; ).) 0 I t:i-; 4 Y.'Y. ') l.S'!.4.;.) o ,,! Y" ,,!I .~1 .::..s .,> Jl> ;.) rrh ~ _,- 4 ~ ~ -'rv 

~~I 1.$?.4.J.) o_,! ~ ~ 

'f 0 (i "' ('( V'( ( \ 



'yo g f' ,:>: ~ ~14a.bi w.)1.) ;1_,i 4 . .) JI.) i,.i ~LG f o cm'" Jl..u.o ~ ~ o cm'" ~ ~ er: J>M 4.il,_:w.il w'J.) - H" A 

~ }li 4AbS ~~ . .) }UIS'° w'~ l:!. LG .JI r o cm r ·l:!. LG w'J.) J.) ;li ~ J.olS' ,? J ,iS , 4.il,_:w.il J>I.) J.) 

\'~I *1 Y. f'i!# 
,. 0 0 0 (f 'f 0 0 0 ('i' ,. <" f <' 

.~4 'ft:ikg y,ly, 'fmxrmxh .)~I~~~ J.) .)~"° ~,,. f'r>:, ~4 '/rt:i k~ 1,. ~~_,ti -H"~ 
m 
Y~l~~ h 

o/ f'(f r('i' o/ f(r 'I"(' 

":-'T ~~}'I .~I O~J4 r t:i 0 okm '\" ~l-.o ~ ~.) ~ ~'J w1J4 0 I 'fem 0 jl.l.il ~ ~IJ4 j'J ~ ).) -\f• 

Y~I ,. ,r ~.) ~ ~ o~;4 4S ~1;4,. r>: .~4 'o o' k~ wl;4 
m 

Y~I ,.1.)J' Pc ~ 
PB 

'I" 
- <' 
r 
r 
- ('i' 
f 

Y" -f .B , A jl ~j~l ~Lw ;.) _,!I .~I J!l.A.o..;:,, ;,.., ~ B , A o.)LG ,.) ~ ~ y, f' ,:>:..;:,,I~ ;l.),.W _,,,,, 

- - ' -J.)) Y.))! .al~ ~_,;.o~Lw y, f'i! ~ j~l ~~ .~4 B o.)LG jl j~I ~ f , A o.)LG jl j~I ~ 

m(g) 

B 

(.~I o.)l.l.i t; ~ i].AlS' j~T .)~I .. ~.:.-1.liS 

'I 'f <' 
r I' <" 
'I A ('i' 

'I t:i <t 

i.J.ALS fem Y' ~~ ~ ' .),.:,IS'° "="''.) i:!. jl ~;l..U.O LG_,! w.)'.) 4 . .) ;I.) ;l.,.i ~ ~ ~T ~;l..U.O l,)'J.) - \ff 

Y~I O.))! ~_,;.o~Lw ~ ~,, i:!. ~ ~ ' r 0 cm 'I" o.l.iLG ~4 i:!. ~ w4.~ J.) ,fl ·.l.!4.~ 

(p =o / ~-g- ' p = \-g-) 
~ cm'!" '-:-'l cm'!" 

,. 0 (f 'f 0 ('i' 



~IJ.:: J"-!IY. ~A o;S ~~.~I B o;S tt...:. .J-!IY. Y .A o;S tt...:., B o;S '°'° Y.IY. f, A o;S '°'° -'ff 
~~I B o;S 

'f 
- ('f rf (i 
r 

r - er 
'f 

r 
- <' 
A 

~~I ~J~ LoljJI .J-!.j '51.AuJ~ jl ~l..uU ~ -'f~ 

.~ JJ,_.,T ul..>..o~ "~ l.Y"WI, ~ ('"'1.11 

-~4.c.,s0 ~.1}!1 ~,.. '5'~ lo~ ~ljil 4 (":-' 
.J.A~c.,s0 tJ IAjl! )~ .bii ~ O~J.t (";' 

'5,H 4-! ~ ~,.. '5'~ w~~ ~ ~~ 4-! o)ai UJ,..., 4-! ":-'~ ~ '5') ":-IT o)ai w..Ulo ~4 (u 

.~1~;~ 

i ('f ' er 0 (\ 

J...-1,.t )~ ~,....s:J,.., ~ '5u.,~ w~~ ................. ~~ 4-! '5~~ ~.I~)~~ '51.A~ w '! .... ~ ~.~ 4-! _,fy 

••.••••••.••.... ~~ 4-! Lo,! 0~1~ ;1J~ 0~ ,.; ,.~ )~ ~~ 4-! ~T 0~, ~,s:.i,.., .u..:,t.i jl ~ )~ 

.~1 ~,s:.i,.., .U..:,1.i 4-! ~~.;.i ~1,.s )~ ~,s:.i,.., ~ '5'~ w~~ 

~4; _ }w> ('f ~')_~er ~') _ ~1) er ~4; _ ~') <' 
o jl~I l':l Lo w,J~ 4-J_,J w~ J"-! ,_,....; ~ 4' ~4 ................ ..Ul,.r c.,s0 ~li.o ~Slot! ~,_., 41_,J w,J~ (':l lo - 'fV 

. ..Uloc.,s0 ~IS .............. . 

h - ...,.,1 (\ 

h 'h I - ...,.,1 (r 

h - O}P.° (i 

h ' h I - O}P.° e'f 
, ~~ w~ J'*--:>I ,.JI -~~~ Jl,i csiil ~ ~- '5,J IJ jS:...:i ~lb.a~~~~ -'f A 

~ ~IJ.:: .~4 '°' r o o Pa .J..:S ~ J1, ~.t> ~ '5,J Y. ..u1,; ~ ~ ~ ~I 45 '5Jl..:.j ~~ 

'!'ocm 

~~' ~,:.;.o~~ Y. ,.; ~ ~ 

'fAoo e\ 
rr o o er 
'f/A(i 

r Ir <'f 

- ' )~~;-~1)~Lo,":-'ljlw~'51A,.,.;1.~1B ~~J,J.:oY.IY.r .A ~~J,J.:o _,f~ 

B J _,_l; ~ J~ l':llo jl ~li JL.:.j .J-!IY. ~ A ~...AS J~ ":-IT jl ~li JL.:.j ·~}!..Jo! B , A '51.A~ 

(p Lo=' Ir p ....,1 ) ~~I 
~ . 

r 0 
A et - (i - er 'f (' 

0 \'!' 



~IA.o 1., C , B ,A ~ 6-w J.) .,L.:.J ~J.) ~~)!pl~ . .).,b .,!_,.! J.)W .,.) ~L..i ~.Lo J!IA.o ~ ;.) - 'O• 

r~cm 

\Acm 

~ .J:.5 t..r' 

PA >P8 >Pc n 

PA= PB= Pc (1 

PB> Pc= PA (f 

PB > pc > p A ('f 

. ..W;I-> ;I;--!~ 1.5IQ.il~I ~~ J>I.> ;-> ~~ .b~ ~.Lo,.> J!l.A.ci ~ ;-> - \O\ 

~~' o~ _,...;.o~L.w ~ i..9~ ...A...S ;-> (':ll.o ',) l.)!.1 u~ uJ' jl ~Li )t..:,.j 

' (PA= 1 p,~, ' PB =r-P 0~) 
A<' 
'\ (1 

w (f 

\A ('f 

y,ly, la>~ ojl..VI }'1 . .)Jb.>t..r' ut..:...i I; ~.Lo .>ljT ~ jl ~ ~Y. JS' ;t..:,.j ~1~· ;I->~ J!l.A.ci ~ - 'or 

PAPa) 

~..::.....ii J~4#. ~~.Lo Wo!.1 focm ~;->JS' ;t..:,.j .~~SI ~1, roooo 

''on 
\ ' ' (1 

'0 0 (f 

'0' ('f 

0 
,__ ______ h(m) 

p,,=111~ 
cm 

p =\/6-g-
\ cm' 

m · g 
(g=,o-,p =r/A--, P0 =\0H<Pa) 

s r ('::'.Le cm Y' 

-Wooo n 
+Wooo (1 

+A 'f o o o (f 

-A 'f o o o ('f 



c A B 

0)~.~ 

~..:-ii ..:-i;.) Loljll ~jf ,..1~ J.!IA.o ~ ~lo..;T 151A4l,J ~ 4;;,r 4 _,00 

. ...::.......1 .JG. L1)1 B ...J,J LS~1 <' 
. ...::.......1 ·~ ;:..o~L.. vr · J.91..l.> ~ LSI~ ;L.:...9 <r 

. ..::......I c ...J,J LS~I )~ jl3" ;L.:...9) ~ A ...J,J LS~I )~ jl! ;L.:...9 (f 

. ..::......I~;,; ~Lo).~~ ..:.it.!..; C ...J,J <f 

0)~ 

~..:-ii ..:-i;.)u ·~), 15,:;..:- o;~ o;4;.) ..:..;~ ,..,~ -'or 
.~_fat.; ·LS~ .9 0=-4j o):-..... .9~ Lr.-! ..:.il,I} .9 S ~ ~ .9~ (\ 

. ..:....ii Ne< Ar< He 0;'7"" ~LS~ o...l.jjL.. ~ LSl..a.jl3" ~l,1} ~;~ ....,...;;_; ('r 

• ...::.......! ~ La.}! jl La. }!I.; ~1.91} ~ )~ ~ •0=-4 j o __,) o...l.j jL.. ..Jl.91} ~ ..::.....!.lb ..J~ )~ ('i 
..Jl.91} r=>~ • r,-~ ..xi '45 ..::......I &4-o jl ~ 0...1..oi ~~.9 ~ ~ 0=-4.9~ ..:.il...A LS~ o ;~ ;~ ..Jl.91} ~ 0=-4.9~ (f 

-~ 0=-4 j o...l.j jL.. 

~..:-ii Y.IY. IA~ 1510;'.) J,~ '°'.) o'~ 15\A~ .)f.M.i 4 .a;,! ,..1~ ;.) IAw,~I, IAw,j·_,.; ;lo..:t ..:..,W- - 'OV 

'~ N <f '~B <'i ;Be <r '~Nr- <' 

'°''°'rrx'o-Tf I; ,y;;S ~I~- t°.r':) ~..:-ii I°~ Y'°' / Ar'fX'o-Tf Y.IY. Y..) 151A~· 1 ,..1~ jl ~I~ t°.r': -'OA 
<·.l.!.A .,.w ).) '° ~ 

~:ca <t ;~K <'i ;~Mg <r \\Na n 
~.>..ii·-···;.) •0 ),;¥ 151A";-',r,x1 .);"" ;.) Y.J 15tA..:..;~ ;1 .)1.M.1 ~ -'o°' 

. ..:-ii ~L.:...o .4;T p ~ ..;~ Y. w),;¥ 151A";-',_;·,x1 ~~' !$..~ W"I,> (UJI 

;.) IA0,.,;,.; ;Lo..:t' ~.r>: .)~ ~1.o ...t')l;;.:;. I 4 w.J,;¥ ;.) ~ '~1...i 151A";-',r,x1 ;Lo..:t ..:..,w- <"':-' 

. ..:-it Y.1Y. w.J,;¥ ~1...i ";-',;,xi iY...,;~ 

. ..:-ii ~H , ~H ";-',_;·,Y..1 ,.) jl ~~ •w),;¥ ~ jl ~ ~~ ~- (";-' 

. .);f.) 0 ),;¥ 151A";-',r,xl"1 . .)1; ~;.)I; u-i1,1_,s ..>...:>;.) ,y; . .,;~ ~H (..:.. 

' <t r ('i 'i <r t n 
: ~ ~ • .>..il..:-i ).) Y..) 15lAcl..i..? . .;! 154.o.A _ ,y. 

05_;-5 y.fb ;~ '45 <5-1..a.~ <5-~ (.)"1,> .....9')G.y. ._1.j)~ LS~ l..s!.9L.; J.9~) •;.9~ ~ ;~ '45 <5-1..a.~ <5-~ (.)"1_,:> (\ 

. ...::.......1 ..::.,.9l.A;;.., ,...l.j )~ LS~ 

t>l.i '<S-~ ~w .~1~~~)~ 0i <S-~ 0~')1.bl LS.91>, ~)~ J.W ~ ~. ~ LS1•;,~ J,~) .i..;t> ylb <r 
• ...::.......! ~..:.ii l..S"°?. ~~ .9 

.~ ;.9i ~ ~ ~ ~ LS1.r. I; ···.9 ~I .r..j LSl..a.o ;.) ).~ •• ;.9~ •• 5_;S o ). ... ~ .).;.jl.o c.s'~')l.bl ..:.ilYl..S"° l..s!.9L; J.9~ ) .~I.A::.....,\ 4 ('i 

.~~l..S"° )fa ~W..... ;~~La.~ (.)"I,> 'l..s!.9L.; J,~ ;~..::......I;~~) •;5~ ylb ~~ 4 (f 



(\)~ 

\'..::.....ii. - . "'J.) •_Y..j ~lla.ll jl ~pl.>J' - ,,., 

.~ ~L., .o..i...!. .c.>-1..:...:. ~ ' 'A ) ~ ;.;) r'f <' 
. .;),J!..S'° ;IS "-! ~I slA ;_,;SI;;.;) .:....>,..... ,)~ "-! ~I .,) slA";-',;,_~I 45 ..:........1 ($-ljy .r. .fa ,:r..}o..i...!i .c.>-1..:...!. ~1;,1 ('I' 

. .;),J!..S'° ;IS "-! ~lb r' sl.bo.;)y ~ ;.;) 45 ~Y !..S'° ;bul..:...i jS ,J! .ljy .r. u~ s,L> jS ,J! "-! (f 

-~!..S'" ...,...~~I; u~ ,:r..1 ·~~...,...~I"~~,~ o~, .;);b ..&~ ojl..i..;1 • ..:........1 ~~Tc s,L> 45 ~~ 4 ~~ u~ ('f 

\'..::.....ii ..::......i ;.)U ,..:;., ;~ pl.>S - \F'r 

~')t.... ul..j ~~ 4, ..i..;)~41..i • ..i...!.4 'IO ) ~ ~ .r.1.r. ~T slA0,;,.r. "-! i.,,.0 ,;,.; } ... ...!. ~ 45 ($-i.,,.~ ~ <' 
. ..i..;,_.:;,!..S'° 

-~ !..S'° .;)I)~ s)}I s.;)~j )...1.A.o •S)}I;; slAoy~ .r. u,}1 '1 .. s";.')l; }1.r. ~I ,fjy;; slAy.y,_)!.I ('I' 

• .;)~!..S'" ~')t.... ul..j ~~ 4, ~ ;15 ..i..;L. ·)~41..i y.y,_)!.I L...-A> (f 

• ..:........! )~4 ojl..i..;I ~ t; '";-'Y'.i!.l 0T 45 ..l.Jb.;)!..S'" 0l..:...i yy,_)!.I .J'b ~ ~ ('f 

:~ ~ ,.j,,jl..::......i;.) ~lo;'.) J,~ PJ~ o;'.) ~lA~ .)JjoO J.) _Y..j .)JljoO 4.AA - \F'Y' 

. ..i..;).;) 0,~1 ~ ~ •"-!.'1.r..j ,:r.._,>T ).;) 45 .;);b .;)~' ~ r l"J~ o;'.;) ).;) <' 
. ..:........1 0,~1 jl .r. SL.IS ~T rd "-!.'1.r..j 45 .;))b .;)~'~A l"J~ o;'.;) ).;) <" 
• .;))b 0,~1 ~ ~ •0T rd "-!.'1.r..j ).;) 45 .;))b .;)~' ~' l"J~ o;'.;) ).;) <r 

• .;))b .;)~' 0,~1 o ~T rd "-!.'1.r..j ).;) 45 .;);b .;)~' ~ r I";~ o;'.;) ).;) <'f 

( T'V Cl ' T'Ocl) ~ "';'"' ,~1 '.) ~l;I.) ;LS'' ( rrMg ' roMg 'nMg) ~ "';'"' ,~1,., ~l;I.) l"l~ - \F'f 

\'.);I.).)'"° Pr':~ MgClr ~,; • ..::.....ii 

°' ('f A (f v <'I' r <' 

\'.j,,jl·-,, ·;.)U •J!j ~lla.ll jl .);I'"° pl.>J' -\F'A 

. ..::.....ii,;~ w~'.x Pr': jl, ,;,.s w,,;,; Pr': jl w.3';~ ";'"°'~1 ~,;w1,1_,j ~1 Pr': (I.All 

. ..::.....ii ru .)'""> ;.) w,,;,;' w"° '.x P r1: t~ <'-:-' 
• .J.:.S~ ~I; o;.) wi cr.-i ;4 .~4 jl ~~.)~.~I J!j ~lAo;.) ~lA.)l.o.i ;.) ("';' 

. .)~~ w~ amu ~~ 4, ..::.....ii Y.IY. ~ wi ~I Pr': 4 ~;ii~ .,ia ~r': .)~ (..::.. 

..::... , y • ...,... ('f y , ...,... ,...AJI (f ..::... , y ('I' y , ..A.II (' 

;Lo...:i ~ • ..::.....ii m-T' A , m A "';'"° ,~1 ,.) ~l;I.) MI Varno ~~ ~I p r1: 4 A ~ _,j ~ - \fr 

\'..::.....ii amu ~ ,;~"';'"°'~!Pr': -~4~ C\ Y.IY. A ;.) ,;~ ~ ,;~ "';'"°'~! ~lA.-"I 

n I v ('f n I 'f (f ' '\ I v ('I' ' A I "( <' 

' HNOr J,... - <'I' 
\r 

0,.. J~,... V/o"(X\orr ('f 

\'..::.....ii,;~ .~j! pl.>S ;.) lA.-"1.)1..>.ai -\rV 

co'( J,... r / o n 

(H = ,,0 ='A: g.mor') HrO I":!"( I 'f (f 

~lA.-"I .)l..>.ai . .) ;I.) ;1_,i CO jl! p ;! o I or , COy jl! p ;! ~ \Y'Y jl ~~ ~J.) 4il.ol...i ~ ;.) - \F' A 

\'..::.....ii pl.>S m+n t~ .~4~ Y' I r\YX\08 'f I Y"X\om ~,; ~ lAjl! ~I w~I 

(C = \Y,0 = \r: g.mol-') 



r ' A ~ ,.._,t VJ~ lAJ-"° Jl.o...:i ~ .~4 Y.IY. B ~~I J-"° V f'>r': 4 A ~~I J-"° Y' f'>r': _,fl -'fl\ 

r 
- er 
n 

.~I ................. Y.IY. B ~ f'> ;! V J~ lAJ-"° Jl.o...:i ~ 

f 
- er ' o v 

Y~k ... ·J~ •Y..J ~IAuJ4-c jl ~l.l,aj' ~ -W• 

~ J o ~ ~ • ..l..ilo~l.x l)A J~ wlJ4 ~ J4 jl ~ ~ l)A J~ ~~-"° ~T ~lAo ~ jl ~ J,; J~ 4 (~I 

.~TIS°~~,~ 0,!li,f ~IA~J jl ~-"° J_,.k ..:..Alb J.ol...:i 
Y. J~ IJ ,,_;..o,_ili Vo o li f o o ~ ~-"° J_,.k 4 ~W.O,_,.s:.JI ~IA~ .x o ~ jl ~,S ~ ~ ~ J,; (~ 

.~~~ 

_,ioli,S ~T ~-"° J_,.k ~I ,.,,;.;,.s~ ~ ~,>- 4 ~_,i~ ~jjl •t.,-i,S ~lA~.x 4 ~lA.o J~ lA~-"° }U (1;i1 

.~I 

~'.riU' w'~ ~')'~ _,ioli,S ~-"° J_,.k 4 ),; ~ ~ ~~~ o...IAL.:..o •),...:.....0 jl ~~ ),; )~ jl ~ (...:;, 

·~'~-"~ 
'f e'f r er ' e' 

~~ l>_,.b> 4 ·~ ~ ~o~,~ ~ n = V jl w,_,.s:.Jt J~I jl J..ol> ~~ l>_,.b> ~l.l,aj' 'WJ'J~ ~I J~ -W' 

Y ~JI~ u,w ~1.l,aj' ~ • n = ' ~ n = o JI w,_,.s:.Jt J~I JI J..ol> 
'r e'f 

vs e'f 

' ' er v er t::i o 

. ...1..i;}.~.41.; er 
. ...1..i).:. c.S}r$ c.S)}I e'f 

················ ·~'Y. ..;;.JL> ~ ~ ~.lt ..;;.JI> J~ lA~I -WY 

. ...1..i).:. ;,_i ~~.._kW(\ 

. ..::........1 ;~ o.:......a.) 4,-;i sLA>0,;:.s:,JI U.,l9 er 
Y~JI~ ~_,i~ ~jjl ~'ixJ ,..t.lS -WY' 

of er Pp o 
Y~I .... ... J~ .A ~ ~J-"°J~ ~j! ,..t.lS !~I Cv,Ar]Y'd'\ .;;.,J~ ~Ar+ w-"l ~'~' ~.'} -Wf 

. .:. ).:. ~ slo ),.:. J,~ s .,.;....,.:. ~ (\ 

. ..::........1 rd'lts" .::...)"°~A ~1 ~;; ~'Y ~,;:.s:,J1 ~1) er 
. ..::......lo;,.:.~ nZ ~4, .. ,_; ~ nY ~4ef 

• ..i..... J<.S" .:.,_> ,;! ~ ~ jts' ~1) ~ 0,;:.s:,JI '\ 0.:.1.:. ..::.........:. ) .::... J'i'° ;.:. e'f 

.~~ ~ Y'pp ~BT- ~., s.; w~. ~,_,.s:.Jt ~;·~.IJT' rpp ~ A+ ~' s.; W-"l ~,~,~I} _,fl -WO 

4 .............. ~_,i ~ ~ 4 .. ~.•.il~IS° ~ ,~ c.Y..1, ~I .............. Y.IY. B , A ~lA~ ~I~~ u,w 

AB-~~ - t::i er 
AB - .)~,... - t::i e'f 

. ..l..i.A~~ .............. ~~J-"°;i 

ArB _ ~~- 'f e' 
ArB _ .)~,... _ 'f er 

.~JI~~~, w,~1 ............• fr ~I~~ 4 ~~ w,_,.s:.Jt JI o~ .x ~'~' ~'J Y..J c,Y...,>T J~ -WP 

t::i e'f 'f er r er r e' 



0)~ 

~..::.w....I ~,_,..s:.i1~-;f151;1.), o~ Jl.i..:il w,.,..s:JI jl ~.'XY.j ~ •Y..J ~ fl.l..S" ~·1 ;.) - WV 

f 1Tc Cf nSC <i wCl <"' ,0 Ne <' 
wT jl J..:>b ~"1. ~~ ~.~ J,_o.,S . .);I.).)~' l=o l.S"°_,.;;;I_,! .)~ 4 w,_,..s:.i1 A .)IJ..IU . X ~ ~· 1 ;.) - WA 

. ..::.w....I ................ ..;:... ;~ ~ wb-5'1 4 

XOr <"' XO <' 

~ ..::.w...il ,.) jl ii...!;}! .Uri~ ;l..o..:i ~ o.l.ijl..w 15Urio;~ ;l..o..:i ~ •Y..) ..;:...~ ~ jl .)IJ..IU ~ ~~ J,_o.,S ;.) - 'A• 

~ ~ • ..1....1 ii! ~.~ ~~ $* ~.}S ~.~ $~ ~.~ ~,.iT iii 

'f <'f i (i WI' \ (\ 

0 @sanjesheducationgroup 


