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PART A: Grammar and Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each

sentence. Then mark the answer on your answer sheet.

76- We had ---------- good time at the party that we didn’t want to leave.
1) so 2) such 3) such a 4) enough
77- You’d better move to the city ------------ you could visit your friends frequently.
1) for 2) so that 3)so asto 4)in order to
78- “Antonio studied for six hours last night!” “He -------- tired when he went to bed.”
1) must have been 2) must be
3) should have been 4) should be
79- DI’ll send you a text message ------------ I’m on my holiday.
1) in order 2) for 3) whether 4)while
80- What was the ------------ of the meetings? Did you reach any decision?
1) income 2) result 3) chance 4) shape
81- Parents ---------- angrily when the school asked them to keep their children at home
on that day.
1) released 2) recorded 3) restated 4) reacted
82- Speech is the fastest ----------- between people.
1) permission 2) expectation 3) communication 4) presentation
83- People may be ------------ in the building. What do we have to do then?
1) trapped 2) controlled 3) defined 4) survived
84- The manager gave us very ---------- instructions as when to start the work and when
to finish it.
1) specific 2) excited 3) reflected 4) silent
85- The man lay still on the grass knowing that any ---------- would be seen by the police.
1) explanation 2) statement 3) movement 4) formation
86- The dry summer has --------- the problem of water shortages.
1) separated 2) researched 3) damaged 4) magnified
87- You have been --—--—-——-- busy at work, so I’m looking forward to a break to talk to you.

1) reasonably 2) absolutely 3) previously 4) smoothly
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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.

Food and clothing presented difficult problems. Much was learned from the Eskimo, a people

of Greenland and northern Canada who had 88) ----------- themselves to living in conditions of
89) ---------- cold. The absence of fresh food, 90) ----------- fruits and vegetables, meant that polar
travelers were threatened with the disease which occur from lack of vitamin C, whose
prevention has been properly understood 91) ------------ in the last 100 years. Shelter and fuel for
fires are other 92) ---------- which, little by little, have been to some extent overcome.

88- 1) disciplined 2) guaranteed 3) composed 4)distracted

89- 1) equipped 2) effective 3) regular 4) extreme

90- 1) efficiently 2) especially 3) previously 4) similarly

91- 1)only 2) until 3) since 4) as

92- 1) patterns 2) definitions 3) occasions 4) problems

PART C: Reading Comprehension

Directions: Read the following two 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:

One problem that most university students understand is not having enough money. Here
are some money-saving tips for students that we think will help.

Tip 1: Every month, make a list of your expenses in a notebook. Write down what you
spend money on, and when you spend it. Also, write down the income you get each month.
Doing this will help you make better decisions about when to spend— and when not to spend.

Tip 2: If you have the time, getting a job is, of course, one of the best ways to earn money.
But even better is getting a job in a restaurant. Some restaurants give food to their workers, so
you won't need to worry about paying for meals.

Tip 3: Buy secondhand textbooks whenever you can. When you buy them from another
student, you won't even have to pay tax. Not to be heavy, many students sell lots of other
things when they leave. Make sure to look around for lists of used things for sale at your
university, and shop at secondhand stores if you can.

Tip 4: Eating in restaurants can be very expensive. You can save money by eating at home
with family or by eating breakfast, lunch, or dinner with your roommates and dividing the cost.

Tip 5: You can spend less money on transportation if you buy a bus or train pass. This can
save you 30 percent or more. Cars are a big expense, so if you live on the university campus,
leave the car at your parents’ home.

93- The main idea of this reading is to ----------- :
1) explain why university students often don’t have enough money
2) make sure university students don’t borrow money
3) give university students advice on saving money
4) show university students how to make a budget
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94- According to the passage, it is not necessary to pay tax when ------------ .
1) you buy books at a bookstore
2) you buy used textbooks from another student
3) you buy things at a second-hand store
4) you leave your car at your parents’ home
95- Students probably sell things when they leave because ------------- .
1) they want to start a new business
2) they need to help other students
3) they don’t want to take too much with them
4) they don’t want to pay tax
96- The passage points out that Tip 5 could help a student ---------- .
1) without a car living on a big-city university campus
2) with a car living in a city with buses and trains
3) without a car living at his or her parents’ home
4) with a car living at his or her parents’ home

PASSAGE 2:

Once upon a time in a beautiful mountain inn, there was a greedy old innkeeper who was
always thinking about money.

One day a rich man stopped at the inn. The innkeeper looked at the guest’s fat money belt
and she thought, "Oh if only all that money could be mine!" The rich man requested the most
expensive room at the inn, and he went up to his room to dress for dinner.

Now all around the inn there grew beautiful Japanese ginger plants. Many people say that
eating buds of ginger makes a person forgetful. This gave the innkeeper an idea.

“This evening for dinner I’ll serve ginger bud tempura! ” she thought. “Then when the rich
man leaves in the morning he’ll be forgetful and leave his money belt behind!” She ran into the
kitchen and started cooking up the most delicious ginger bud tempura she had ever made.

Soon, the rich man went down the stairs and requested dinner. The innkeeper could hardly
contain her delight as she served him dish after dish of ginger buds. “Delicious!” said the rich
man. When dinner was finished he went to bed happy and full of ginger buds.

In the morning the innkeeper saw the rich man off at the front door. As soon as he was out
of sight, she raced up to his room. She looked all over the room for the money belt, but she
couldn’t find it. Suddenly, she noticed a piece of paper on the floor. It was the rich man’s bill.
He had forgotten to pay it! She ran down the stairs, out the front door, and up the road until she
was out of breath but the rich man was already far, far away.

97- According to the passage, the writer wants to teach us that ---------- .
1) if we ever stay at a country hotel, we must be careful about our money
2) innkeepers are always thinking about money
3) if we try to take things which belong to others it maybe a foolish thing
4) we should never stay at a hotel that serves ginger buds
98- The story of The Greedy Innkeeper ------------
1) is probably true but has been changed a Ilttle
2) is only a story for adults
3) probably happened a long time ago
4) is probably just a story and never happened
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99- After the rich man left the inn he was probably ---------- .
1) very angry at the inn-keeper
2) not aware that anything had happened
3) feeling lucky that he did not lose his money
4) thinking how the innkeeper would be sad
100- The piece of paper on the floor was --------- .
1) a piece of writing paper
2) a note from the rich man
3) a bill for the room at the inn
4) a page of paper for phone-numbers




_ <
— —
———4u —

:pb
isbdol Joxo :;ol,.il.& el
O.S'J'bs"b G)Lo.:a
I[P\
SRRRG W@%@@Z@@@Z@@@@@%
(7 (:;wjiu:r&m Sg Mol o idls )81 %
\ ]
29 S s et
0L ooz

z J}"(};ff.&{;wub

A\ r ; . : =)

EQZ I Yo [ i g Sl = Gl A oo 3T og03T

2\

r\z 4 ] - A %

(% o 3 W PRV PP &ﬁ

E\’Z . (o) sty pols milojl 0g 5 )

A\

é\’) AL WV g giomly Gue We : g Slows

o\

6\9 2555wl Goe g Y10 B ylods el Slociel Slge ylgis

E:g 2955l S | oyleuis U | oyled 1 | Jlgw Slaw | siliol Slge | iy,

Sy Aido Y- "o 1) Yo owlbisdioymo; |

E\\% s PV wa | s Y. by | ¥

) B v'S Yo | 108 A by | ¥

l:\ﬁ aido VY YYo Y.s . S| ¥

\v)

4 aids YO Yy YY's ¥o i |0

69 :

P\a] 550 B (P 0)Ny  (ypiliiio g (gho SO () sl £ gin o g Sl (L (oo (1903 61555 3 s (o 9 (S I g 52 Wlgun Lkl g ST Dz B>

G GRG0 A0 A0 AL AG RG RG RE R A A AR AT

P\al\3)|(s



b Comn) bnmmo (10 (gl oo g )0 (ploond GLaS plas (SuiSly g golee o lulid
fewl 55906 ol 9 oLl

ol s (F el (¥ lolal gus (¥ beoly,s (O

faiaT oo 9929 4 cule plaS & Vgamo vl b Y 9 JS yoid bgloo 31 (ol o ol >

2l by e 5 VL T e o8 (e 4y Sligesy 9959 ()

Foe 05 sig) sbaadg> 4 3l S Glaodlew b 3l (¥

el edld Sy Glaassl laesS slacdy SWSU s (7

°))Ju-*-’°) cde o)lé e 4O o)lé M8 ad u_i.n)f &_)Lt}u.’) VS).> (f

ol S5 s oIS ol JUS31 50 (65 S5

i8S A5 ) Jeol e jem (Y S A5 5l Jel 050

6led 25 5l ol s jn (F @lad 25 5l Jols ol 5 (Y
Sl p3¥ 5 S lod (S plus’ Jusid sl

ol 51 (F BolsS (¥ oSoym (¥ sl O
09 o0 oualive (LallBb lgie 4 o2l 595 9 @ w olro ST 50 SIS plus

<olla (F S Sy (¥ ek O

U e Jlgms caodle gl s ad o0 3L 1y sweildl slaaiiy bcSiow Lol b S5 oS 5 1) ylog0s

Fogu by Wb (S plus
59, (F

o jal (¥

flal00gr (SYgb g WS lows Ldgily JuSClid' (o S wilod 45 (g S aeadd o )90 IS & a2 g b lulilityan
lo ] sasas LSias slacKiw sla,sh s (Y $3985 50g5 0oL e g Camg ()

P S A o S 565,50 Dud g oy (F OTG&&MO‘M#‘%D‘)O‘%NW(V
W (gw) LA H0 oud (il (G S 4 bl sie Ky @ o1 ol Gew (S
fadl Ko plas (ilgs oo

e S (F Songlys (¥ SR 2yl O
fadl oyleled cdSowl Sumiiad 9 Mol Jrol> wilg oo «Souw plus

Sedes J5 (Y Caonglgs (¥ S (7 s O
£00,5 50 Sy €Aty 3 el BKiaw 5 chibly ALB1S 0929 Lyl pid pluas

Al den jLid (gldd )5 e sla SIS (Y Oley b sle )5 ¢ jlocgs JLad ()
Socgz [Lad (slad 5 sla SIS (F LS cslad s ks slo SB (Y

FB T B39, 30 pudd plaS (g Ao po a4 o 983 9 Slgz Ao o 3l 89y S (8,5 alold b
Ceaw! ovalive

Job a5 5 e o8 (Y sl Gl B Sals ()
Lyo 5l Lagt ol a0 (F b0 4 doiiz oo ol SGo 3 (Y
f0,10 yio oo iz dgus (g ,k8 (igo oo Joor 3L bwgi (6 yuwm )b ygods &5 (F1y0
\ \ \ \
>Yor (f YL — (¥ — L — (¥ <— ()
\# Ve YoF Yor
€010 (5Fhang Jale oIS 41 ilivko g3l yier sl y2 30 i35 GG 433l sl
S ye> & (S g sy (¥ *25 o Sy ()
GULT S8 52 50 (e (20,5 4l (F ey pg7ee Bzl jlade (7

5 525 (00 58 LS oS (595 » Slamie LTS (il gudl degormo Sy o
9);[)‘ (f w.:j&..’)_» (Yl &‘0\39.: LgLQg.A.”)L: (Y G“JL’ LgLQv.”)L: (\

-1

—)¥

—Y.Y

-1+0

—)e$

A4

=-+A

W

-1

-Mm

-1y

-1y

-1\¥



0055 o0y 43952 | Igian! dlllain 0905 (slagyne) s o Jlasy JUT 0929 iF9 -0
Ailodgy cdad o3 o sl pl alids o ()
aslasls slatal Iyl 3blis b b oo 42535 s (¥
ewlond Jlsy saleds glrale oo ey GiS 52 5l (L5669, (F
550 L8 gl o a8 lacdad aS 098 co o e dad Jlo )5 o (F
ISyl maly 00590 pIAS 50 (Al Sy 33 0),) o Sla oo (59 2 oud ZBlg LG -1VF
o435 pley e (F Oyl Gl (¥ S35 Ol (F Sz eslal ()
€010 gy S Jole pIaS & o LEiiST S &ilas 31 o gyl wliw 83Le j1 3 zg,5 cacpw —NY
055 £lai,l g ailas lad (F e sole (595,85 (F ol sole gleo (¥ e sole e s (
el 3 )30 plaS 8 ,Shos Juols « 15 JS g JuusS —11A
o sbos ()
S sla s (Y
©olad sla s (¥
Oy OIS o (F

S0 318 9 o0 Y sl 4 SleMbl pluS™ 148 59T Cawsds gl p Hlwbicdcpme; —114
loaY ()38 g, ;b 5 puis b Slogen ()
iy al) oS5 s dntgY (slae (s (¥
$30 5l 8 ()l gy ol 4y laayY CoaBge (Y
655 Gms; e e ils o cailaio 418 (slsn 5 T (F

55l yor dowd il ovile B «Kiws Aiges Sy 35 9uiSTgs3ly Solo 3! %9 i Jlw oyebao A 5l ass ,51 1Y
foawwl 009 Jlw (yauduo o guSTge 0l
b (f £ o Y (Y o/ ()

flawl Loy wiile Shgplas ;0 pi Jumd -V
o o e Satgisily 51,5 ag] s (
S g by e o Sy Ul (Y
wa 3 6:3!1; B g0 psls (¥
S > slp plegil prsls (F

O oo )5 4 0590 plas (6l el [y « puu» Mol —YYY
el slo S sla 535 59 ()
SS95959L 2lesS g Slaas! slac s (Y
rpeelS a8l Gl b GleiasT glabog b (F
w23 8,5 655 pBS Gl sed 3l G gz Jore (F
] oy W Sgus s o0 335 30 1y o] Aliits 4 Axo Jo N g M alaili 90 (s bawgio s —IYY

> O/Y‘ (\
Yy
MN = Ycm n \0°° M X
. ) N Yo (f
LA-H-B = j
o doooco °°°
e




¥ axio g_s"“L"“‘ )

Sl @20 yio Jilw oz ol b g1l (59 )0 yw A0 g Foslul 4y JLigd (o) ol VY

Yooo
VA (F VE/E (Y VYO (Y NES
S5 y10 sugee 4y 1y ol s Wby 59 yuud a3 JT Slge s yo Jole plas” -1V
30,400 Slbge, (F Slgus, o515 (¥ s =St (Y Loo yial33l (A

@’L’)

|
fanl AigSr M .0l pyler 20y 30 X ylaS bl o N+ Mtanx =—— 51 —\ys

COSX
[ml<y (v [Im[>\
m<o(f m>o (Yl

Sl p1a5 X jladio oy i85 wSb ¥l ¥ asl 5o (XT = AXT +95XT + V) sue o, 8,51 —IvY
Y+b (f F—Jr (0
Y+ (F —Y++/0 (¥

S amsl yyliko IS s onmnd F(X) = 10g(X+ VX' +1) alasls b b6 —1YA

Jol 4>l sleces (Y Slaise slawe ()
LY 9o (F X g5e (¥
CiS g0 adad Job ol 1 X yoomo Y = F s dy o Y =X sicmio 4l 5 -1
EVVY (Y Y (O
SR NING T (Y
Suilalolen o1oS b s 4y Com 4,8 FY —TXH+)=0, PX+YY =8 Yol 4 s g0 )Y
YX—Y=Y (Y YX+Y=Y ()
X+Yy=Y (Y X+oy=¥ (¥

v,%) « (1,3 0
Y Y
\ ¥
() «f 0.2«
Soubyl olaiion O 3 iy ic 503 e due wiz 0 LTV F 0 )15 e o6yl T
Q8 (Y Yoy (M
VoA (F \WYo (Y

Y -
Sl plas (A= |:f V:| o Pl (woszo srasl)o & goxo —IYY

oN¥ (¥ o/ve (A
ovy (F °o/YA (¥



\K AL
Sl plas ‘tan(oc—T) tan(an+ a)+sm(T+ 0) COS(—YTT+0) @)l ouid dds

—y—cos' o (Y —sin"a ()

g8 "o (f v+cos' o (¥

0035 i oo 43L51 LT &5 0ly B esus 0355 ol dws 1y TV, 80, FF, FA, 1Y (g,bT (gloools 51 S5 ,a
Sl plas Lo i dyr 5LBo31S )3 Oy gy

Y\ (Y V0 ()
YA (F Yo (v
somo Byl i ¥ glaid & g (uSilho 35 po s (glalold ;5 anolo 315 sy wizr Ly i Jlo i (o 53
fad,yls ,1,8
AT (¥ FA ()
Voo (F g (v
¢ ! ,ew‘rax—_f<—v aslrol Olg> acgozo
X —fxX—0
(=, MU(¥0,0) (v (v, =) U(r0,0) O
R—[¥/5,0] (f R-[-\v] «¢
3,18 Shiwo aiiny 90 M Hlade plas i3l & M(X" + 1)+ X" +FX =) g0 4z 5 doleo o
—y<m<\ (¥ —¥<m<-—y (\
—v<m<) (f y<m<y (v

ol plas T0g aob slacilne slass wisb g(X) =logy ¢ F(X) =¥ —v > 51
Y (¥ Y Q)

so (¥ Y (v

ol plas 19 X — FgX+ 1 =0 Slilis dslee S Glga 5

kn—— (¥ kr+ 2~ QO
'Y 'Y
kn—= (f kn+Z (v
A A
xéV—’\/X+A—T
?C«.w‘,n‘..\f X—>¥f ‘5'&55‘ U)LCTA’
H—PX+)
o b
— 20
Y¥ VA
o )

vy iz

-1Yo

-\Yp

Yy

-1YA

-1rq

SVFe

-y



COS X T
Tt T Ty
Sl diagey X = e 0 F(X) = & alaylo 2l A e plas (gl3l 4 —VFY
("
a X=—
Y
\ \
- -—
Y £
\ \
- (f —— (v
f Y

RIS L o 39T o0 (ygm 0 0 ¥ B3l 4 0,10 2525 (T 00 ¥ g oluw 0 pe0 ¥ s 0540 B (glamsS y0 —IFY
T Sy o2 Lo g0 o9l Jlosis |
X 5

— — O
VA VA
VY \
— — (Y
VA VA

Y Joio! plush guiyyd aw oolgils Uy Wil e (95 RH Jole 00icS i sla 5 7. Fo 51 -VFF
fadcwd o 995 RH L wij,d

o/ oSOFYA (Y o/FYONY ()
o/FOFYA (F o/ oFEMY (¥
Seawl 03l plaS | IX— O +Y | X+1[<F aolol wlg> acgozmo —1FO

N
(¥ (=,-) O
Y
o
(\,;) (f (=), Y)

AWlos il alosr 51,035,500 (weSao poy 9 Jgl Oiloa (Cudto WMo U (owadd Allds S )0 -IFF

\
flaw! plas” los OHlos & gozxo v .ol LSS pouw alos

VoY¥

Y (Y ﬁ(\
¥
vy

Vo (f —
Y

feawl plas tan¥Xtan X =3 Sllo Aol ogoc Olg> —VFY

kn =« n

= kn+= ()
oA i

k

kn—= (¢ LKL

\i f oA

Y
T

A Yy
— — (
i T
\# T
— (f — (¥
i A



Y axio by
Sl oS DX —FXY +YT = A aoleo 31X ylado o3 o VP4
Wy Y Q)
WY (f ¥ (r
x" - X
fewl plos’ Y = N &L posio0 9 oo 5o ol Egaxe VO
V(Y o ()
Y (F v (¥
el el wlow B X yazmo y 9 abdS B(O,Y) g A(Y,F) daii g0 31 a5 oy o, 0 1y o ypls —1O)
W IRRCIICTIUR § SN
Yo—t/vo (¥ vo—s¥o ()
Yo—¥fro (f yo—rro (¢
Sl plos I Toxdx Jol> —10Y
Y (Y Y0 ()
1o (f Y (v
Wiz Edio ol Coline .l aly § oucls 1 3)ls glif,l g aoly Fo cpbludlggbuio cdie S Lo —1BY
el ualg
YAN (Y Yo% ()
YV/A (F Y55 (v
2l oxlgl g soucl b Jol> atijad Corluw s (o0 Galiio o8 p 19l SO o 1) alic cdio 9o -10F
Tl plas 5 5 3 Eio G lino .ol 23 50 0219 FY
VEYO (Y YYD ()
05V (F o1V (¥
0y & Jutiaame caxSo ol a8 51 .l oacld pad il T £l 5 aipe o Jurbiinans cxSo S oucls —1A0
Sl plaS o pxo il
vedv (v W QO
Y7 (f YY (¥
W JeSIgn 3l 09,5 <5 48 s b Lol sl e b glite Hlows o2 pow JoSg0 olwowid oSy —10F
DS (0 518 (S
S - S (F S = oS ()

OIS = Oeend (F oS - osS (¥



fewl plgzr Lale Cunvg (2,1 Ao )0 @ly g shw 3l 6ol SS9 51 8590 plas —1BY
Wilese JSS8S (o sl 5l cblis gl (O
A 0,500 pr0gd W g Cedlyg IS slils Ko (V
510 A e D08 6090 U gods yo (sl ol aiilen (Y
ilos )5 Jads 1) g5 al ) Sl (pudro puinsu b)lgss mblo b (F

L3515 OO 33 500 S s (5 g s ALl 33 § o (55T 5950 50 —VOA
B lacqusad - o didsils (¥ L3l S Lo - b fd9 595 ()
20t T (glacmssad) - B (slacmsad (F agandly - laemgionle (7

ol Cawyd yle plas’ —104
315 4ol oS (Sl B 3am iy il 3 €65 )
Dgd on JyaS gol)l i O jso 4 s slaoas el el (Y
Pgdse Jlol azmsie 4 she 5l (5> g (e laply (ol L sl (Y
S oo Jiie oo 4y (ae S1he Sl (S5 2 ply (B8 (oSS slaaty, (¥
Tl Cawyol ¢ ) 00l Slgaciion 9)lg0 3l Olows 4z (ylwdl 090 o V5
sl 530 oumo sl 5T 3 HCI gy 51 ¢lma 51 4 o yislS
el 0] S5 8y Sl S Tl F 2 50 S e (o S
Lewl ous £ 5k SBlos Olxd 5 5l bolxo Gl
WDl 0 Ay DglS O"\”T YL U Ul

V(F f Y Y QO
Tl Cawyd (10 Wt sS JuSis Jol o 090 50 Wyle plas’ 17

oSl Sal b o Jolo diwn pleal (Y 4l pled b Johw Saij a5 > adgs ()

sl sl o) 4 0 plesl slaJob JU (F il jole o553 Joho 5 (it ol plés] (F
4 Juaio w99y Jolge 9 3l po s RNA oS a e 39 Y okw ma 3T 6033l o5 3l omigigy —VFY

23S o0 ol o

w50 833, (39,0 OBz Ohls 36 (Y ol S5l 8395 (950 e 3T O

3 SIS Ay jo 95290 sl ok ST Ao (¥ OLasl (5195 Af (19,8 lsgzge 5l (pdm (T

Sl el s S 51 s 4 iy HD® =0/ 08 gl 5l Yo i 53 59 51 15T
LI K M‘? 0//\ ﬁl).g gLolS.’

Akl \rd! YA '4
(f — (¥ — q
foo Y44 Yaa Yoo
fadlooi cuwlio ) jlae (33,5 Jol5 gl 4 35 plas’ -V7F
Q- st b s s Jodw 51 (pa»
s 1 el JUl Ul (v Wyl 1 el cglan Ulgs O
Al pdgne 28 (F Al 92959 ,500 288 (¥

it (%3085 51 Jitns elS UL 99 LT Cadgyppl 5 Cudgiols &5 lbosiiSudyi 3y90 30 Gl plas 150
S ! G yo
980 J5A5 (Sbg)y dS (950 e Jobes ()
g S 5 b b CubgialS 5l 25 S bl (Y
Wigd oo JoSis iodgelS ul, jo o gay il (V
Wigds e Syl S o8 clacadselS dacSle ws, 5l (F



Flawl Cawyd (ylwdl cdB 0550 y0 Wjle plas

05850 xie 1> QRS oo elis ) (2alS s (el (05 55 ()

D50 Dglds coS wewd jload o e b et dndd (gl 3l oas ool (B lgd S (Y

S8 )3 o selas & Lo o 5 Lol 5 lojulos (o pp0 o5 (F

S55sn e 85 Al By Sl dB Jyane S e sl Jsbor (et 5 2S5 S 2 (F

Sl Cawyd ludl o eIl 8590 40 Wyl plas

Lol i 4y S )3 5 5 S jalew (55 99,5 Joxe ¢)55 Al ()

WS g0 5 pee e p8sS R (6, (g0 A Bl JSD 5niS (5,0 sleons (Y

ol a8l led 4l 49 805,85 9 AlaSS ) a5 i &Y yuego 3l dlae (F

5l 8 s sbg sladsbe Bl 0 (2bis lrons ;S sl g (F

ol 38z T b ypponl 45 GBS S oS Sl 35 gl Ky (sl 51 Ky 52 30 Wapgigns,S
Tl ooi 323 9)90 pluS JSld & bga o ol 3 alo o (1] i Lol o 4y o 9 (uilog )5 ST
Sl (5959 ()b 83,5 &ls (¥ Sas 59,3 ¢bsy ()

25l 09y S slacals (F G55 8l 09,5 e peasil (F

Sl Gy Cp LS 590 50 ©jle plas

g oo 3,85 li8l ile g a1 ladijg; dea YU slales ;o ()

35,15 CAM (LS &) s (5 505 (55mgid 033k Logas (¥

)l 5k g5 ATP 4 COy s (6l (Cp (alS b anglie o (Y

S oo Joe gl B slo sl 10 CO ot gl (oo 3T o sl (F

.......... ﬁlf)é -.\.)‘5.:‘5.0 “>9'&k5'° -.\.4..‘9.: uya; i.>,.>\‘ 5T ‘elf)ac\f‘sjsﬁ}o
250 955 55 S 352 T (F 5 sl 355 55 F (¥

fabliood camlin 325 @5l (39,5 JalS (5152 3590 plos

R U olojod ()b o 5590 p2 4o

Debiss 09 9 e ) 81920 (9598 £k ()

DS (o0 IS5 o) o s Ayl Jsb 50 0350 Johes ¢yg g p g il 381 (Y
b mels FSH g LH i 5 g o iy Gralidl (¥

223 oo dalol 1) jgue s adgl Commggl ¢ 998 5l (459 il e 5 (F

FUS (0 Gowo LAz jg0 dod 590 y0 Uyle plus

WSS oo 4T 0gd o0 ) Al oy 5l S gle sl ()

g oo Al ] lodzn jo A8l (L8 plasl plSa (Y

S oo @80 G pglal g 0)5l D90 ar ) locye s walj slge (F

Wlien N g e S ) (o Sla3l8 5 (213 Slge (SO (slalg) B (F

el G 0L (2 yh0 U5 olS TN =Y usaly Jobw 52 j9m0 pandli Jo 150 8590 50 «ylae plas
g ooyl g0 1 pog il dl 5L 5l e O

i Laals Lapgge9,S ol 5lgls Al po ) Jlo & (459 (¥

iply oo g T 5Bsl o150 j0 dis slapgiseg S olaas (F

ply e LT 5y o 1 56sk 50 Jshos s (sla o sl sl (F

a4

-2y

-£A

154

-\v.

-V

Al

Al



Vo Ao

Byl ob e Jadd wiylo 5L e (50,5 a5 S5 e o A ()

WS o gl oz 0,8 oole Gl i U loacly 68 I am (V

s o plnl 1) 5,5 b ol sl S SLedl 00,5 Ygans o ygu) plo (F

WS oo e o Jie gl jo 1) 095 slays sl e sl Ladd ol Bgum DguSe (F
sl IS o olas (i 3aI55alS A 50 30 b J3SUg0 Sl o

Sl 0g)5 99 b ()5 duw JoSgo 100 ATP JsJ g0 :all

Oliwd 095 So b (GuyS aw Jos0:> NADH JosUge iz

geo Al o z o o« @l
Al 0z« o f Gl =z« o« o (Y
fluml Cawyobicylee plas

s oo J5 s glacdd (Sl b olisS g, lals ()

Labo s By 53 (585 158 pilis e 5o (LS I (g ke (205 (F
Wpbise Jxb et iales B J5S (slae 3 sl wsei b plan sl o (¥
D r Agie 05 s Glacad Jsb ;o (K 8azsS GlalS Sl gk (205 (F

sl 4355131 x5 4y e (ST zals ()

S bl K Jlaie 15 (6 S iz Sl Wl oo ol &y (¥

A5 dgaze | LaieS Comax 8310l Wlgh oo caliie gladisS S ee p (V
QL i lgil 51 YL el Sen doaBl g SIS iolbl Sl (F
Fasdwnd Caw y0 (Ol plas

518 (32 )S danS 150 289 g (2l H (g paisie A 0,8 sla JedS I
g o0 Cgmio Lowsdly 50 Jolo s lig p 5l comalSgod 9 (gl gno o
At dnd 9 3yl 5l (5ol 58 30,8 95 i

Bl 4y ¢ Fam | JUGT padlS (oot by (ol Yo 51 (S5 w0
zyo(f sez (¥ SS90 (¥ z 9l ()
(g 003 Sl cpybudl Wl 31398 G 53 o Shg plS b (Joku

= £93909,5 €9 2 281 ()

o p9)909,5 piz syl (F

DNA JsSIse £8 5 0550 V¥ b glaias ol ls (¥

DNA sSIso £5 5 085k 5 L gl sl s (F

......... g0 Wilgi o0 JF Ay CaudS G983 buL (6 S P g «uudg i sdous oy

o9 HLad iulidl g e ST o153l ()
09 o G2 9 B Ly Gl (Y
BB plre Sl Cesgy (Sas (Y

Dol 50 o JialS g 3 pandS ials (F

FERI

-\vo

-\v#

-\vy

-1YA

-va

YA



flww! Cawyo Wyl plas

2l 25,8 55 lagys asles aya (Jlad ot (byd o ()

a3 o0 &y g 5lam Jol 59, 4w B 95 55 o )lpem o5 pdy 5 (V

Bed s by S e (3Rl (b Bl S e (SedlS i b pS 5o (Y
aS oo Yool o dis J> gl U g g0l 5l eolainl b o gz (F
Sl Caw 3ol MRNA G dos 5 w19 0590 yo Wslee plas

po590, P ol 4 la t(RNA dan 54,5 ()

Poigy S5 2 gl 3l dmr (i Sige Gmagd JuSoid (V
PIIF2) P °Li’l->' L tRNA )‘ "\"'“"3"""’1 U“\""" L-\} ¥

po3gnts S > eages b ployam pojan; P oSy 4 (RNA (rages g9 (F
RE VLSV S Slazabo b Jolw ... Slowid iy slazalo b Jobuw (yLudl 4o
w5 gl i _ asiles ()

u..;}lf}m ..\3[3 ‘odj) é)‘%b_ g_9>{-‘>)-' (Y

Dl sS L A5 (gl oST,3L0 89,5 _ aiilen (F

Tl oo cawlio 2§ @jlae (30,5 Jol5 (sl 0590 plus

D9 o0 A g . PR Pt e g o oLS j0 a5 Jgoyen

Bl 51 5ml - Ssbor Slszs (s pdyedllani G131 ()

bedl clel - arome wcbusl Lyt o g3leieion J S (¥

go5 > 50 slaasls - a8le ol g SO o0 (P

lodis; wg) - (Joko pamadl SG 25 (F

551 Jo2 yile i Jsi59,50e STl ()

Ayl Jelo 8,190 cims o plowl obgs s (Y

s ool o B5STy il S o (S5 b T 5o (F

e Gl s S o 09I JT bS5 5l sssd gl (F

1950 43 D s GBSkt 3yl s SBg g Comiamd 45 ] 31 g 9290 WA i b
8l i Candly g 15 ar o

S, Gl - ilsn (V Sy o9 Ben - sl ()
Sy o9 Ban- sl (F S92 )89 i - Sl 2 (F

ansl o 30 s S gile LS &y 3530 0 @ jlus plas
A sig] yolic 5 0uiST5 sl sols slacal ()

il e Solsl 0l ST il il gl Jskes o (Y

i Pl 5 Jo yle 23U (g0l sla gl (F

sl Gy 23l gln Johas oz il ocg b 0 e (F

=M\

-\AY

-VAY

-VA¥

-YAL

-\AF

-1AY



Sl (S329 pIaS 5y10 (o (5)low Wgo Jole —1AA
a2 g0 oy 1y DNA 58050 99 G (Jsbos gLt o plSin ()
S (o0 &5 2 gl b )3 o3 oy ST (Y
ol 939,550 s g Jgyile 231 (¥
S g Al olasl g BBy o] enSTss (F

b dan Jol Juuss 5 e JUo g oy SSLS 5 &g b sloged Jb 9 ol L Bolo gy (5mel 51 -1AR
Gy o s dudow Jb g oligS KSLE lyls boske dod g ,loJB JU g obigs SSLE gyl
% (P9)) Tl jada ped Juwd 50 dadu JU g obgS SELY gbadilg p arbw ]l obgs SSLY

((Cawl (s bailg p g B g y0 o
\ ) |

(¥ - (¥ - -
f Y ¥

ibion G5l s £ o 01,308 3L L ()
S oo a8 pole ot SLaJgT Gl ey 9 09,5 gad g 0l 02 09,0 e (F
Byls bl ri o 8 OISG pou colas g adgs o (2,5 <l (Y
Bgd oo 43 i A0 LY oS e hawgy gac 8L (F
.......... b ol S5 aiilod  sogydgoudly bl Sy —14)
WS e Al el yo LS olse g las mSL 51()
A ddxe sains b cowdhgiw 8095 slylo (¥
&S o ddg cwi Gl Sy Jsbu p  Liesdss sla izl g0 (¥
S oo o Slgg e JoSge 93 1) 3 9lS (g0 s 99 (F
Foawwl Cawyd b Yk (g ko Wgo Jole Suij ds 12 0590 j0 Wjlie plas’ —14Y

-t | —

g so Sl (353 3,1y ady 3l ol yen daadg)s e ()
g ge JSis 6% dacwgials slodl sy oy o (Y
B9 o JSE5 Sulgig gl 9 el ity gy (F

g oo puands 30,8 Sl oS (49,0 ddadg g yguml (T

Dg oo il 5 )ly 0uls a4y 945 Slep po ()
Dl oo Ty b id 5l o dyge8 (slgr e (¥
gl oo (e Jlsp GladnS 3 )lg 00l 43505 (slga el (F
Do en (i lsa (glaanaS o )ly onis 41505 slen el (F

flaw! Cawyo (JLi gl Al o 0590 jo W)l plas’ -4
w50 (395 30 95 o (1 3 (e 4 (g w9 (1909 P9 Ak hilgl yo (I
Do o0 123 890 i3ty o Sidgmd (g0 98 SRS (pgd didn 2l 5o (0
Wl oo il ol 4y Sl gbaygeee gl i lade (Jol Ais y2 19l 58 (7
Dol o0 Al (495 33 (339 Pl (9098 yladie 3l Jol dxan hilgl 5o (s
o>z (F z e (¥ S Al (Y o«



W axivo el §

fluwl Caw ol cyle plas
Wl oo ;IS5 (F95d 435z 50 wgng - 9n ()
Dgb oo T Comwgadd 8,5 jgimmgail & b 5T HIV (Y
i lizme Jsbo 85 (St 85z 5o g 5L (F
oo Lad izl (ctigy (gslS bl (ug g dpeneS (F
f o] Caw yob Wl plas
it Wiblg o ol 5] Juolo LB s il ABBD i 215 caigs3 922D oole 215 casigi} 5
34 95 pgjge9,S Eg @ 5l - &iZgul Jolu o ()
SS9 &5 90 ST - &S gul (¥
T B9 oS ST - ol (F
Iy oole S uigif — diwgy (F
il S 529 pIS' G510 el o0 (ouir GBS jgitno i 3 Jol> sighla sladsbw pli b oS ooz B
Wil oo 65 SAMS o pléol claarss w5l ()
5l on 035 s (531055 iz Jie 55 5L ja 5,0 (¥
il ge S5 Slrib gl s Lo g0 LSla slass o3t (¥
il o) Sl wislyi oo cilites ) 90 (gladins (b Szl g (F
.......... Qg a5 Wil o9 31 V3L (Wb Caunng i 930
S adlal bl a1, Ll sl O
S Szt 35515 JgSlga 41, it slaog 5 (Y
55 )5 0 JsS50 o B35 o o555 kS o (1
WS o S0 sole a1y (sloole dadwlgiel i juo 4o (F
flaw!l Cawyo @yl plas’
g es 08tS (b 4 S5 0l g 5k o i d i 9,5 50 ()
)5 85 50 Slaiez G5 Us) (5 ST LIS s s (¥
sl G Sl 51 S Sl g il jo (e SIS > LS5 (Y
Dgdso g3 )1s5 Al H9)0 4 ol Holome slrons lawgs 28 (F
GBS ot Bl E9 Wiz ATMs il S g9 gl HEILl 395 oF sl 5o ST
ol walgs dilo JouSid 4 oo (il
AR\ L 4\ O
Foscowd Sy « g ) s Slgidiay 5190 )l Slawi ax
g i ;550 Wil &y Wigl G 51 Wilgd 0 I92 ol
iligs g0 J5Sai o8 1 ol (5l Jobus (52515 el
sl CAM g5 51 36 JS by bl 50 5o
A Sl 915 3L 439, (LSS s Jsbw
T (f Yy Y& Y ()

=144

—1as

-4y

-14A

134

_Yoo

R



w‘u&o.o)*c ........ S)Mépwy)umgﬂy‘ésmuaﬁ ........ m‘scyﬂbga}of):\;l.oésé;|
W2 e agyl O

Vo o Cglae segi98l (Y

Y.y

[ VE - olie iz 4 atuuly (7
! Cawyo @yle plas” -Y-Y
v A 1

el Camaz o o | Slglp eais Lol Lelge 5 o iz )

0o £y SzsS Glauraz ;0 5 Gy Js 4 ojlgan (ghelgy (F
g agldl el g 95 il o Wilgi o0 5 A)LS (F

s o ek ) Carnaz sl lslb il plaed gl bimel (F
.......... Olagaiw! (gLl yas 5o

ihise Jada y gn slaglynl b g S 5 (g s O

e se Jate Cund o slagleinl b on p ey (V

ol Jate &I 3U Glgzenl a4 SSas (¢

el S il ) i o5 5 (F

o] Cawyd O le plas

S oo el 1) )95 Hgme e SCedpe oS pe i 92l 2 3 ()
s ladly ples Glagyg,ss L) iz )0 58 slaons o5 (F
Dyl Sl e )5 (s ply (aliz Alsr oS5e SlaJsle S L (Y
ey gl V0o 5L slae Jsb solidles 5 ol (F

—Y.¥

-Y+0

Q5

- - Y -
failplas aul ol ) 9 poad i .Cawl ayl glad ; olail ay y2io A1 U couws dlold

Vosile (¥ Voshedi> ()

Y oslme (F Vo b (Y

Y plpcdle opl 50 oS,y 81 .canl 20CM | Kod cwde SO 50 Wl s pguai ] puus Aol
flml 920 Wy (owae lgd bl

Y YO

b (f ¥ (v

By =TT S Al oo 51 eriSigo i 1y 0T x> 3 il B 1y JalS S o slaio 5L
Sl (o grndan 822 50 Wiz (T (2l (slod bl 0091 (o grunnls

Ye (Y YOY ()

AAA (F YO (Y

Y.

=Y.y

-YeA



VA dxio o b

$ ] cawlicio Jolge pluas’ b ouuds Jiiie (5lo,5 .0gwh oo Jiio o ;50 Byb 4 ylgss b G 5l L ,)S

Sgo o g Byl g0 gles BLSI(Y Yo Cwlbes g o ()

S Cwlied irlan 8k 93 gles LS (¥ s Caales 5 G8,b oo slos DS (T

(P ipa=1atm) feunl paneil iz B Gas 53 ;Lid bl phunnoi1 ¥ pilyrh Goe jo )LAS STazl o G 53
7 b ()

vo (¥ Vo (¥

IS g 9 oS @l [y Ky sals’ )51 .conl JB Cy 5 Tal 50 g wilsbine gyl cgyas9y JSKi 50
$0gd o0 ply i Gy 0318 (6551 oS Jog 1, Ky
ao ()

Y
€ — C‘ - Y_‘,

|- —|—

(f

—Y.q

RN

-

9 9300 518 CBleisy (S ySIl plae Syt YHC (S0 iUl b g 005 e Yoo oy @y gloyd —TIY

OF g oz (SO Sl o ()3 ol Jhuo Wigu oo 319 00 4 AT 0,5 139 9 (K I (595 sl
S plas GT > 9 oS p
ol et (v NN

ol e’ (f NP

Aold ponis (yg0 <o (3 30 551 0 o0 1oz Wgo 3l el Tod 3T K jiSUIgs aS 1 (gloucds §,LE o3l —YIY

Q) G5l 9 axto 90 e (S STl louwe (a0 HIH8 Amio g8 e Lo SO STl g0 (Olxio
TS (o0 gk AigSy o & Conly Hl o 5

oS ¢ ol sal (Y ol mals ()

oialzel cialsel (F oals (rals (Y

Tl yioS Cunglio plas B pan (S oSl ylgh .Cawl (SO Sl lae SO 51 (Sound 9 d09, SO -TIF

Ry O
Ry (¥
R¢ (¥
R, (f

ool ¥ (S S Ly o 51 g Gl onls Joog oY Sy w93 4 g Y AT pmo (o pmi b Wgo S -TYO

oY 30 wWBd o Cawd jl Wao a5 gls5yl 3l duoyd Wz bl YQ Wao Jgy0 Ceoglie K51 .5,45 o
(098050 S puao

Yo (Y bo (N

0 (f Ao (¥



\§ aio SO 8

G=0/Y0—0; oYCOSYB Ot iygo s Sl 13 o 3l G y9a ommblivie s Uolso 5 el All> Yo glyfs wdmy
fl g diz ol (13S0 (9 5 il il s

Voo (Y 0 O

Yo (f Voo (¥

ST ol I =0/ ¥SINAoot &g a3 SI o o sl a5 WS 0 youe Ko b2 slalghowus I
el (55l Wiz Wgloss (9 llog5 oy pd bl Cg A (4T 30 (WIS 1m0 (59 0 dimiins 831001

o/¥O (Y o/Yo ()

ook (f ojof (¥

buwgio o Cawl 35 JSb Gillao (S (o0 C5 52 padimo yuann 53 45 (S pie (yloj = ko 5090
ol anli g o wz 4l VP 0l jo I yxin

)
$ Y/ve ()

/Ao 41
\id " INATAAE

w t(s) £IY0 (F

Y
b Y 5o S ymio o5 dlaw ol X=;tr—ftv+f’t0)5m4.38| 30 S e Gloj = e Wolo

?w‘,&o&‘ﬁw‘sbgb‘
A

(¥ f Q)
v
f
Y (f = (Y
¥

20 WelS 29l o0 OUy ol 4 9y S Hebas Vi Adsl cus o b (o) ek (g0 VPO iyl 51 (lalglS
s JS 35 AlglE Lrwgio as g 5311 .05 oo b 1y VI, YOM cédluw t=FS U t=Y85 Sboj 55L

m
(u.w‘g=\0—rgw)h;d}w|9.bwgu.o)|)vw|mb).:).m..\p
S

£V/0 (Y Y0 ()
0 (f Yo (¥
Ty &ygo aly = VS dlid 45 gTy =81 +F] g 4 S| jot =15 i ,5 5 min 5 loy
w51 oY o (535t 03Lam VB dygly X samo by (o3 83l cotl 50 Lawsgie s pas 1051 5T ans
Sl plas SI ol il
Yi+s] Yi+s] Q)
Yi—s] (f Yi—sj
8511 51 .59 o0 0unlS Cali cas puw b (Sl haw (59 (2L Alowg 4 9 g P00 (33 4 (laed jem
36 3l YOO Aygly 381 s b oo slbiwly g¥ooN (S 0 3,lg daijgm 4y Lb 45 (o9,
fewl judy mhaw g 4od jgw (i SBLol

& N

\
(f —( — =0
\ Al \f

-t | =

-5

Ty

-T\A

-7\a

—yY.

-

—YYY



VY axéo SO 8

) andsl s o 9y il oo BYC &gl (R8I b b 4 (gl00amds b YU 51 YKY 52 4y (qommr —TYY
m 7 N
S9ys H w0 ’?4-: WA IS (0 (b w59y 1) YN Sl paner oSS 51 2090 o0
. m
(SINAY® = o/hcg)= Vo feul Joj Wiz ol ol o Sl
s

—\& (Y —A ()
—f (f —\Y (7
pox 4 B a9 95800 (il @ coll c g b Hlcend b 59) M g2 a1 A s (JSCE Gillao YT

\
Shaol iy 51 ABlgo Jta Jlsed 4 Sl Sl B (53i50 o Ko glonsy b <M

(SINTVO =0/8) Sl plas Py il Py 2l p1 ool gk Aod oy (liir
ﬁ
—
Yo
q
15

v
\#
Y

\o

(¥

SxSokr ol Golidl 51 aSiyl (gl oo o0 ST (g3g08 Hlg0 & 1) Yoog ey 4 LS (Kb Gallao YYD
sty SIaol 5 ST 0 g0 3l o 4 S3buge TV gl 391 b b oS 1F (955 oS
(9= wm, L SINTYO =0/5) Sl (y9ige Wiy F yltiio o 70 cotidly 00 oS 3 5lge3 ooles
S
Yo ()
Yo (Y

Y (¥
O (F

L LL L L L L L L L L LS

fr T
iy (6551 a0 W o0 c:lew")T 4 okl - 3 ool Klwg 5B a5 loj aLols o -YY#

§8 g o0 (Sl (65351 B ] (3 luwniaS
Y Y ()
f(F Yy



VA daxdo S

Sl yio il doz ol Awld ccawl ool JSilwei oy = ey Hloged « o 5 S

s V()
T —— e — —, _—
Yo ¥
] Y (r
t(s)
5 > 10 (f
_r
—gb o2

m
TV UV SV RN T ¥) )af? sy b Jols Zg0 g w5 o0 ey 3 Youoluw b g0 dols

feawnl Loty W isiwd o2 (5 yio il ¥ alold ;0 aS zao Ll o jI alalis 90y jO SIS

Y7

T

—( q

5 A
¥ Y
AR AR
¥ o

Aol ey g FooN U S 695 531051 451 .l 00 diwns S0 alails 9y AOCM Job 4 5,6
o 900 oy bl ouds Sl 0,5 F T Job 0 4 wulil sunel yo ola )l 4y (sl4isS 4 ) ol 9wl o )5
fuwl 3530 Wiz 9 0 walgi Clo (4o a5

Ybo (Y oo ()

YVo (f Yo (¥

K g U B suigids Alold caigisds o0 B duigils 31 yuils b owo Yo 1y Fgo gaio gliuo A Suigids
azmo )0 glgel 9 05 A po anzmo gl (5551 ©A2 ) Tl Wgo ge U A Buigil Aol iy
(Ng (B8 59,5

Yoo (Y Yo ()

£ (F Y

adgi gl Lol G0 pga Soalod 3 odel 10 Wy a4y ol b i il S Ayl S S5 1 (slgn
Ly gl SO Wyl ol J2 15 (slgn ool (lod b U oS o5 1) dgd cal Job 31 (S 4 ol o0l
Cogu ualgi lgd opl (ol guo 3 T 10 Wyl 4y o W

Y Y
—( -0
5 f
\ Y
= (¢ =
£ Y

le )u\.h’: SI )é )‘..\.b.n ‘..\.Jblg 9)‘-5 ‘smﬁ.bm kﬁ.‘ﬁ‘)‘guo 3 F% ‘si{)u&" ‘s.bé);\f Q,A).)-Ul 3 80 ;‘

oo

\ \
(Y

‘\x\ow \“x\oA

axyo' (f ¥ 1ot v

Q)

-Yyy

-YYA

-¥Ya

_Yy.

AR

—YYY



14 axduo

i

531050 bl asly o glads plp ¥ ol glais 45 59 gyl as casly Yo 31 g )il (59 0w @il 4o ST -YYY

?a,&@xlﬁngst&u,»

\ \
- -0
¥ Y
¥ (f Y (Y

Faml g 09 S iy 6 15 @l bl 35,0 A1o' Sy xSUlgiad By o aad ol ST TP
(h=fx1""%eVys)
Ve (Y o/h ()
v/t (f \WAl ¥
5 T Gl 31 e 4z Goyalad Sy 3l bl sl B guiSTgroly Sole Ky yas dogs ST YYD
failo oo (SBL ouis

\ \
— (Y —
\$ VA
\ \
— (f — (¥
Sf vs
a O ot G965 51 Y0903 4 (g paic 830 39 ) Bl Slgdiiny S lgo 3l Slaai 4 —YY'F
%' § ol o 5 ool JS 50
i ol T 5031 088 3 s 5T 93832] cxt 5l ool 5 gy o @

—_— .w‘Mpwggu’cjﬁb|E‘)|Aﬁalgw'l§»)o‘)m;cw'|lE‘)|A§.o.

oudigg B wsla o oafll sled
2055 i 1000°C (glod 10 gz JUE5 59, 31 ST Hk (301 y9ue b loi o0 1) 0T 00595000 (690 S 5 @
YY 1 . P . . TR Sl o
S)03929 03 71 O VY XV 0 T il Jgo o 2 3585 a0 LSS U3 (o 5 o T 2B 3 (0 i gl B Ll 0 @
\ (F Y (¥ Y QO
Sy o b | =0 g M= F ogiileS slooie sl sUb s Sl ot cuunly Conms guans SIS il 5 ~F¥V
flawwl pl p o Comw paie yo« =) 9 N=Y s0gilgs srous lylo
vaXepe AT D B ra X B D e AQ
Foilaw yo ) Il 310,10 plas -YYA
sl oo LS« sodl due 381 b by Selle M 3 oy lld o 3ld g Alaii (T
ol cdl> 4 GUT slod 43 «siwglipd 38 G i dod g Cawl b s (5 s (ylgousti| (o
Sgdisn oo 1= cogiiles e b (JLowyal 31 (39 55U oo ez gl dlaly pais o ol gy (i 53 (2



Y+ oo

ansl Cans 106 allao 1S 09 0 i TP & X 5 AT slaygr g iUl ialyT 45 ol 4 4245 b
200 4ol @gignl S s o5 Canl (sl Jgaz poms 8590 51 580 A ()

ol yao bl A ate @) 8L Slapys Sl sublite agiilsS sus ggazms (¥

Lol gl P aiws Glopaie 51 (S 3l oae b X g Aile paie soil soe ggomme (V

A gl g 00 gty b paie (g (sly cadate baugi & Jgozr j0 X g A glayaie S,z (F
Foilaw yo ) Al 310,190 plas

10 S s Wy gl (B g LSl 4o cabauwlg g jls 3 S (T

il 3 (539 I G l)T (19 sl ST lagly slagyanT Aon (o

S (50 S s STy 50 (T Sl g (39 15Ul (i858 b 0 lg0 b5 5T (o

il 5 (g Il T (6l (ool (sl 3l (ooil ST ylsly loyaails o (o

oo (f S o oo (F & o (Y S e ol ()

A G551 & g @ Conly Sl i ) (Jgo 2 Joiokes cuna 32) 18017 9 TVAYOFAY ols lade
210 S GlgF (o0 325 (P2 Sl plas’ Hoky

22553518 el ] ST o e cnST ooogl | (V0T gl s o 50 59518 (oieaglT ()
0,55908 tragll ST otagll ST e (F s poicagl ey y585l8 maiiogll canaT o s (¥

-vYq

—Y¥.

-Yf)

Tl ol v 5 plas” Jgdg0 30 ( omi¥lggS (sadigm ylouds dy guld ((B)igay Hlouds Camnii ( glildd SuclE Cole, b -TFY

S 55 59 60 (& dwnST6d oy (@ ol Sopedlamw (0 deSTlg 5 9,595 (1

! Cz.m)él:' ul.b.o ﬁ'»\f -YfY

el o0 40| ln JsSgo couin S i sy 6l 4 ansl _olmty a5 51 S < VSEPR & L ()
sl R3Sy 5l Dglite w518 (IV) 5,555 5 04 y53518 (IV) (05 (slaJsSUga 5o sigey gl jlada (¥
S 2081 (i JoSlge 55 (il (caiVogS gy oo il g s Jobo (i3l JSlge (i e il 5 (T
S8 ol Suto Sl b g Wb aite SouSs &b (b8 oaiWlgsS g b 5508 (10, JoSge St S5 (ol (¥
95 Jour 18 09,5 30 (o] (35 0 o 3 WS o0 9 (it Bucl I Lol Aad S plaS o
(el 3590 paie @31 (X)) 10 gl
MX, (¥ AX, (f YX, (¥ ZX
il yob ¢ 5 cdlao 510,590 wix
il ol lole 09,5 (511 45 315 o T S 5 S @ g0 ) CoH\Op (J5SUge 3o y3 @

2,310 0,5 LN (30,5 31 (6l )T SI0a L yegil g Suid 0,5 1 (sl «CpHyo ity yog3:!
S g0 Jo Sl 33 o &y ool oS i kil e SN Y .CHy(CHy ) OH sl o a5 g0 o @
sl Ay cyigs 55 Bl (g s g (ST 30 (5T (5 7k0gaS giasl g 1 45’ el (S 5 il o 3 S5 @
¥ (F Y (v Y '

VY

BRI



kil SS s cad LS 1o 1y O Jolad a5 Cawl (oS 7 Kol S Junnns I
“OH il 30U ¢y 3 b Slgaiany 3 ylg0 31 Slaxi dz )] JLisbw s a9 b .S o0

© 0" OH )18 3929 55 Jgiho JoNge 53 3T 30 39290 oo gloog,S 51 Sy @

el ol JUIS S50 50 (35900 slaps! Lot b oosT (359,00 slaps! Lot @
sl gl il Jus g J9S30 50 (39,08 (ST jlas b (sl )0 (oabiBli G590 cuni¥lgeS (glakian slas @
Y (f o (¥ Y Y ()

il VAGMOI™ s o (Jgo 012 5 903 JuSitd (555 15 (5259,088 <3 2 o ys AT/ T 590 51

(H=1,C=17:0.M0I™") Sl T o125 Jsa 8 oy sl iz oF JsSdgo o8 o>

7 (f O (Y f Y QO

31 g g0 055 3B g 5S35 (O oSS 4y e STy (359 Jolomo b ST 0y STy

8 e Wy Sy O3gsued Ve V)Y Jolme Sl o Dok apST o yE 0,5 18/ 0 A JolS STy

(H=1,0=18,Ag=10A:0.M0I™") S50 o JuSidi 6 i

VE o F (f VoY (Y VY5 (Y £1EA ()

032 S0 30 plp Az RS oo JuSi 1) ST S b Ceomnd A S 35 5O palS o0y B0 yd

(H=),C=1Y,0=1%,S=¥Y,Ca=Fo,CUu=5F:0.M0l™") fcaul 54s5 IS ;0 5,545

Yo (f ¥/Ybo (¥ Y0 (Y YAYS ()

003l ST .cunl ooy a5 Jol5' jsb a3 NaNy(S) o5V 9095 < (slsp s’ (s 31 o500 &

T390 JuSis ol 80k 0,5 i (abl VY00 oudls plxil Jlgio sld STy (guwoy0
(H=1,C=1r,N=1f,0=4¢,Na=y¥,Fe=a5:g.mol™")

VOF (F VED (Y VEY (Y VY8 ()

I AT ggomo o yo a5 (H(S(g)+ CuCly(ag) - CuS(s) + HCl(aq) : sty 4 a>si b

Tl Caw yo W jle plaS (dijlgo 3l s ] 355 530 oo 55l 18 A G oS STy

Ll G097 a085 ol slales o (Y Ll gagFa095 oles ;2 50 ()

Sl (GOgFA0s 8 los ;o o (F Sl (g395 4055 YU slales jo (F

2l i i a4 HyO(I) §COy(9) Josiis slo S 9 Joighes’ —VFY © il Jgilio (5 gus STy AH 51

Sl Jgo » Joiokss wizr Joilio JoSid lo,S il Joo 2 Jojskss —YAF g —VAF

—vo) (f —YYO (Y —YYO (¥ —Y&Y ()

§ s S 30 0l g0 Cdlao plus

el (G053 a055 il ol o wilols (655! ralS b gail s ST

el 2ol b s o o slo ) iy g (o ylie paS o iiSTy S LT (Y

el joole,F 2aSTs il 5SS laos )8 LSaT o il T ax e (¥

el plodizles gl paie 51 5ol sl caie o o il JLsT a5 glools o (F

-Y¥$

-Y¥V

-Y¥A

Y4

—Yd.

-

&Y

-YoY



VY aoe "

oSy AH il Jgo p Joiehss +OT ¥ g —AF/B plp cui i @ ol g oll G EAH (o ST -YOF
feel Joiokss iz plp o155 00,5 S0y 5g 0
FVYEA(E —YYY (Y —VYS/A (Y Y)Y ()
Failcaw yo « ) lao 10,50 v YOO
D0 ol 1) of 98 Abli (& 4 Sad 09351 @
ol 5ol o Slossl Al bl oS oulo jl jLid az o @
sl Fiormly O ez Al il J e culo ks HLAS 4z 0 @
oo 391 T S SLad oAl ale oS o 1530 Bole Sy 35 o i
¥ (fF Y Y (Y V()
el 3 15 020 )5V FA b JolS (2STy (612 i s Y30 0T Jolone yid sl wizy ~Y07
(Cl=v5,8,Ba=1ry:g.mol™)
\$o (F Yoo (Y YO (Y Yoo ()
Jolro yid oo sz 50 Lyg Hlods b A5 2 5o j¥g0 0/ oY Joloo i aotoo jo bagygs Hlol —YAV
(o Jaid po ol Gidgr 995 1) Tuwl il pr oS g )ud oo ;¥ 90 0/ 00
VYo (f Yoo (Y $ o (Y do ()
Folaw 3o ¢ 1 ) Al 310,90 Wiz -YOA
idoler Jouw 5l glaiges 09 b wiile (2Ll S b @
oyl s 50 pliad (slo )l 92 i olS I35 (i eiiiad Jols @
S gn 5T S likels <5 1o (i3 o w5 & sy SIS 309531 @
5 o 0113 1y BT gt 2 oy o ooy 1Sl kgl 1,3 el 53 5501 L 395 @
¥ (f Y (Y Y (Y Y ()
oy JuKid S I 5 VE )Y caida)o 5l s 51 oadsn Lo yS s yidVo bl Sy 40 1,NOCH 55 0,570 —Ya4

)

el MOLLT 57" Wiz b il s s & NOCI & 55 bwwgio cas s g stilo b o] 31 0,5 Wi sl

(N=1¢,0=1%,Cl =& p:g.mol ~)

88 X108 %0 (Y 87 X107 80 ()
£V xVo 0¥ A (F VX0 YA (Y
Qod &5 |y (oS § (Jgo CBLE i l0g05 IS S50 (1595 3B & ST (339 560 3B & o STy 0 TP+
(ol 74 ST g (] o ol 518 2 o) o o yitg S o0 (59, (52U B8 31 o sl
{ !
(f i\ (¥ QO

) ol ol ey



i owo 9 T oS Jolds 6399 g3 = b (T
] bz (glod 3 Jiiwo o (asiive «?» b aS glaskad oI5~ A (o
ifounds 0315 (s lai (S pLad Juo SaS 4 (29,5 959939 L3 JsSdge— D (¢

DS T b 1y T b 45 510 3925 (Sanol yw (385 595 00l (atkiin «P» b &S (glaskad yo — A (&
ol 00l oniligy alawlg sl 3ld 51 S

foileaw ;o ¢y Ao 31 0,50 2oz

g oo Jolai Cali jludo i g Jolai (olh >l o (( Joli (sl STy 40 oo ks

A5 (o0 sl 8y ez 5oy Ny (9)+ YH (9) = YNH.(9) ol <l &y iisTy dos il 33!

39350 g o Jol 550 G YOOC (slos yo o 5T wye0 50 YH (9) + Oy (9) = YH(O(Q) sy
Sy b a el gbes 4o (CHYOH(g)= CO(Q) + YH((0) Jolei > 4 yiisTy dilolu Ll
Dg oo )y g 59 o] lrale cow

Y (f ¥ (v V(Y Y ()

€l 30 13 wdlao 51 3,lg0 plus

W) M|55 » 6|45l5df tSLb}lf}‘ oy )5 Ll & OLQ.?AS Sg100,5 ‘swu».o A Glb}lf ddblfsw| B ,olz.lg'g (T
5 3o gixiac poludio 33 AIE (4395 I (<

g0 (5l (G 30 033k 38l s St S 9009 (6318 4w 5026 N (CO) ¢ (1) =Ni(5) +FCO(g) Jokei (o
D o0 Jrod @l 4y 33,5980 ¢y 9008 9 Sigol G315 b dglio 53 (459 yius H sy baapd 50 (w0
" ;E gy | e 3 Sy (V) diio g 3,595 p,5 9/F oy gu jI Juol>
MG")L’ |) d).b 99 ub.oww‘ uLS.u:)J WL»J Jg.ool‘ﬂf 34).70

(Jol 55185 51 g 510940 51,8 0 (555 JObF «ali g (o Lo 5o U
ol bl anbls 929 (b8l sl Jssdge b (2Ugd cuS 5 0, 51V/A

(S=¥Y,0=15:9.mol™") featmol ™ L wix jiiSTy Jolss

Y/¥xyol (f 1310 (Y ¥/¥ xVo' (Y 10" ()

2l iz )10 0929 oigdi o 0,510 (o] Sl ro YV /B 8 )0 45 duSg 0 oy 3l Jolxo PH
(Na=YY,0=1%, H=1:9.M0I™") fcaul duuuSg 0 o1 3l ;¥50F x V0~ Joloxo pH

\ oV (f WY (Y YV (Y Y (O

-YsY

—vsY

~Y5¥

-Yro



V¥ axio

failemw )o 5 @yl JuoSS gl 2 9,190 plas

A58 JenS 31,5 09,5 (3005 &1 o (359900 Sl 51 (K slr 41 pguigel ko y3 T30 50 5k 50 TP
(O=15,N=1F,C=1Y,H=1:0.M0I ") ... a5 59 oo ool (omusS 0y

ol 593y JM| J g1 40 g 0093 vl el 4 FAAK slos 4o (1

)1 0929 i ol sl JoSg0 33 (5T 30 29290 ol sloog S (o

sl J95lS ol 30 S 33 (359308 9 015 Sl 52 Egaze 2l n ¥ B T (g0 o2 (@

el il g2 339,55 JgSdg0 30 (535 p0 ol SuluST due b eyl 53 o258 Slai! 51 (SO i LS sue (&

flaw! yd 3 Jgo iz 5L ! ogr <ol .M'Aﬁ‘ﬁ‘BOH Gorid 3L Yeo oY J5.l.xopH
dx Vo "7t axyo Ty Fxyo0 T (Y £xvo " ()

P55 YO8 32 plp 0 ol 30 a5 ol mailygl 51 ST €05 Su» Suiad Sl seaS y 5 (S
S &y v 5 (50 iyl (BRST S luST dus (6 2o Cand 0510 0929 il ygl £ 5 VF T A (o 5unST
(U=y¥A,0=15:9.M01™") Scaul ol comasSTs 57 035955 Jo5I30 33 555 yo i1 (st LS

\‘/Y (¥ Y/? Y \/&(Y \/Y Q

¢! o..\.oT M; p‘..\.f o ‘Lbui}.w).;: )ig..b C«.w)él.i C.wb 9 (u) U‘“’“’)" S y0 EE.M:L:

SCansl 2 igS 93 IS G 35095 gl o 3o & 539 0 (ko 35 St 30 ooty ool 529 UnST 528 T &30 3f g (T
Tl (Shg plas Gyl clilgw Sy 595 Jolono b 59y H i 5l e’ (STg (@

010 s S g 55 8BS Sl (s s 31 (S 4 Gl (03 1) (S el (@

Tasdmd S yidan (S 3.9 oIS (5110 o gl 3b (&

(shons slo STy > S 2 I (o e gy 3 B B B (om e 2l ST g (o ciging s T ()
S U Jord s o pulds JB (Lo ey g 3By 5 S (- Cad oo 5SS (Bl e (G- S gaSTen ST
3ed SO I 9500 Jolomo b 28Ty (o oS i paie 0 iglSio pSU(om cud 2l 216 J(om aunSTon (S g o (1T
9 Joi Jog 5o 5 ity JB (D e bany 5 JB 1y 5ol (om oo 5SS il e (o 019580 g I (IF

£ gy 05 ooliiwl (gdg STl gy Joluw 51 casy] 8 plas’ ol gl 9

ool | (saio &5 (¥ wls eblas ()

68 bl mhaws (5, IGT (F QS g )0 s g IS 58 o A (¥

Y55

Y5V

-YF#A

-v54

-Yv.





