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Part A: Grammar and Vocabulary
Directions: Questions 76-87 are incomplete sentences. Beneath each sentence you will see four

words or phrases, marked (1), (2), (3), and (4). Choose the one word or phrase that best
completes the sentence. Then mark your answer sheet.

76- There is now -—————- by East-West Network which has attracted the attention of millions of
viewers throughout the world.
1) a new TV program is produced 2) anew TV program produced
3) produced a new TV program 4) a new TV program that produced

77-  'We all need to be careful at all times —-————-— we would not hurt other people's feelings.
1) since 2} so that 3) whereas 4) when

78- My mother once said that she was so unhappy —---—--mcamov took a great deal of her time.
1) that cooking 2} to cook she 3) for cooking that  4) to cook and

T ———— the other team members agree to help me or not is not going to make me change my
mind about what I plan to do next.
1) As 2) While 3) Which 4) Whether

80- Either he works -——-—-——— hours or his health suffers,
1) active 2) efficient 3) reasonable 4) comfortable

81- The president filled with —eccccccaaaea when he was made aware of the fact that many people in the
country were living in poverty.
1) pressure 2) emergency 3) imagination 4) embarrassment

82-  We unfortunately now live in a society which views success ——-—-——-— with consideration to the
material things that we have.
1) terribly 2) primarily 3) physically 4) previously

83-  The voung girl is sesecccmcacaa the possibility of finding a job for herself in a foreign company with a
sood pay.
|} suggesting 2) comparing 3) weighing 4) preparing

84-  The children were saved but the fire ————-—— their home,
1) caught 2} suffered 3) destroyed 4) shook

85- The woman's attempt to get college education is part of her =e-=ceeeee-- to better support her children
financially.
1} income 2) struggle 3) labor 4) confidence

86- 1 am tired of vou; please don't complain about things you are not —===--= to work hard to change.
1) willing 2) social 3) specific 4) responsible

87- Immediately after we arrived in Paris, we left the hotel to begin --——-——— the big city.
1) entering 2) realizing 3) performing 4) exploring

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 fits each space. Then mark yvour answer sheet.

Galileo was born in Pisa, Tuscany, on February 15, 1564. His father, Vincenzo Galilei, was a
musician who helped forward the theory and practice of music. The family moved
to Florence in the early 1570s, where the Galilei family (88) ---m=-mmemeeemm for many years
before. In his middle teens Galileo attended Vallombrosa, near Florence,
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and then in 1581 went to the University of Pisa, (89) -——-—--oomemeev where he was to
study medicine. However, he became (90) -========-=---- mathematics and decided to make
the mathematical subjects and philosophy his profession, (91) --—-—----—-- his father

wanted him not to do so. Galileo then began to prepare himself to teach Aristotelian
philosophy and mathematics, and several of his class presentations have (92) —-=mmmcmceeeee-
to the present dav. In 1585 Galileo left the university without having obtained a degree,
and for several years he gave private lessons in the mathematical subjects in Florence
and Siena.

1) to live 2) had lived 3) living there 4) that lived there
1) the university 2) was the university

3) the university it was 4) that it was the university

1) based on 2) interested in 3) confident about  4) distracted by
1) although 2) so that 3) whether 4) since

1) stretched 2) informed 3) survived 4) generalized

Part C: Reading Comprehension
Directions: In this part of the test, vou 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 vour
answer sheet.

Passage 1:

Protein plays a very important role in a successtul health, beauty. and anti-aging program.
It is the basic material of life. In fact, the word protein comes from an ancient Greek word
meaning “of first importance.”

The body could not grow or function without it. As protein is digested, it breaks down
into amino acids, which are then used by the cells to repair themselves. Since the human
body can manufacture only 11 of the 20 amino acids that are essential for life, the
remaining 9 must be provided through the intake of dietary protein.

Without enough protein, our bodies enter into a fast aging mode. Our muscles, organs,
bones, cartilage, skin, and the antibodies that protect us from disease are all made of
protein. Even the enzymes that take part in essential chemical reactions in the body—
from digestion to building cells—are made of protein. If your cells do not have complete
access to all the essential amino acids, cellular repair will be incomplete and also much
slower.

It’s important to note that protein cannot be stored in our bodies; therefore, we need to
have a good source of quality protein at each meal for optimum health and cellular repair.

What aspect of protein does the passage mainly discuss?
1) What it does 2) What it is made up of
3) How it is produced 4) Where it can be found
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Which of the following is TRUE about the origin of the word " protein"?

1) It 1s related to words meaning health, beauty, and anti-aging,.

2) The actual word which it originally comes from means something that matches the
importance of protein for the human body.

3) It comes from a word in the English language which has a similar meaning to a
word in Greek meaning “of first importance.”

4) It goes back to a word in the Greek language which was invented when the role of
protein in protecting our health was first discovered.

Which of the following is NOT true about protein, according to the passage?

1) It is the source of amino acids that human cells need to repair themselves.

2) What the human body uses to protect itself against illnesses is made of protein.

3) The source of all the amino acids that the human body needs to function properly is the
protein we consume.

4) In order to repair themselves, our cells require a number of amino acids some of which
are provided through the intake of dietary protein.

It can be understood from the passage that enzy mes -——-—-——-— .

1) take part in the cell-building process

2) are needed for the production of protein in the body

3) make it possible for our cells to have access to the essential amino acids

4) are the product of a number of essential chemical reactions in the human body

Passage 2:

Dolphins are highly social animals, often living in pods of up to a dozen individuals,
though pod sizes and structures vary greatly between species and locations. In places with
a high abundance of food, pods can go together temporarily, forming a superpod; such
groupings may go beyond 1,000 dolphins. Membership in pods is not rigid; interchange is
common. Dolphins can, however, have strong social relations; they will stay with injured
or ill individuals, even helping them to breathe by bringing them to the surface if needed.
This altruism does not appear to be limited to their own species.

The dolphin Moko in New Zealand has been observed guiding a female Pygmy Sperm
Whale together with her baby out of shallow water where they had stranded several times.
They have also been seen protecting swimmers from sharks by swimming circles around
the swimmers or attacking the sharks to make them go away.

What is the best title for the passage?

1) Dolphins: Highly Intelligent 2) Humans and Dolphins

3) The Most Playful Animal 4) Social Behavior of Dolphins
According to the passage, a superpod —-ss-seeeaaax .

1) is rarely formed 2) includes hundreds of dolphins

3) stays as it is once it is formed 4) can be seen where there is much food
What does the phrase "This altruism" in paragraph | mean?

1) Coming to the surface to breathe 2) To establish strong social relations
3) Dolphin's becoming injured or 1ll 4) Dolphins' helping each other

10)= The passage mentions the dolphin Moko in New Zealand to —eeccccacaaaa. .

1) support an earlier statement

2) give an example of dolphins' family life

3) show that there are various dolphin species

4) prove that dolphins are more intelligent than other sea animals



T B S

i

Ladl s
DRI

&

[nwwq

J S oS

=
N
N=
A

f alsds ali
P = K P

51 1 8 A

AR

i

&

%

gl el 22

e

Eaglih g ol ke iy

2 il i Sl

{a]} u_.‘u}.t.l‘l' |§|..h|

#3940 oo kel SShas 29 il olELLls HFie

[ VWP Il ggd sloolRiild (699 59 (& gl a_,.an ]

[

Ui g guet 3T
o 3% P et (i 3T 09

&

Wa g adduls S

W 1o 3ol

@Muh,uﬂj—uﬁ iH..ul cu.lJH.I .ilk u—lhﬂ'a”fuulﬂl-l l.Fj“JT ull.ﬁn!al,a ol g

et aSrly Cae n,h.-.-h ajlesds 3l | Mg dlaai | ilminl 3lge | wRu3y
aidar- wa 1) Ya b | o
aida TY Vb ITE . =ty | v
o TP Yeb | e & iy | ¥
aids TV rra Y5 ¥ Saped | F
aiBs TR Y- Yre L] e &

AN

mmmmmwmm@ﬁmmmwmwmm%MQ

EEEEEEEEEESEEEEEEBE

@

%@%%%@%@%%MW%@%@%%M%M




Tamios

620-A it

Fayla ol pema Sladl slu 1y g pidon Ol Jas st jlaame y3 .00 plad 24og

SO¢ ™ (¢ NO, NH, (v COL G

—Yad

giled 99 glod et o0 b e glam b o ) F piasles g aigle )18 lay g ool bulpd b s o H g F zisles g0 0oy

H F

i
|
l
i
|

“L

s

TS o (g et gl (o) Sl

ydien poS B pe HO

g oa iy H yecis g0 F (Y

g oo i B g HY

s e lii ]y GLSs sles g a (T

Pl plaf il (glo f e @ ok dommis ogiledl 0 s glac] JUai Lol Lole

gl ) ks (F e S Y ol slea (¥ Eg)
EPEL PRI FUIR RN T N P PRIPCE S R R - TV T S o TP KX

o 13 oogr Jsloals 3 Vo b JB O

el 3 Sl Spgens Sl Sl Sl L (T

g e il Ol oof ol g La8 Had 3y LT

S gn Bgis ) SIS elalad 0 Sl g lea (F

LV PSTT LB P J B 4

U oy oy i (¥ S 138 4] 0 s SIS ()

2 JF o il (I (F

Sl wzd I ozl (F

T o oyl | LTy dar 50 o o g o BdE g 0 8 S0 500 S el ol o plad iCegl 30 g CondS 5L8 ek 595 p

Rger S5 Sl S 6 ) placle g e gy, 2 O

Bgliged et Toaglyd 08 e aSlgs S el slel Co IS (T

...u.‘f,._fn Aehaia q.l.w..fl,jé J; +‘_‘M?.?' ” 43.‘)1.5: l—uwuj: LJJ.5 n.h.a:a’.'l'u.n Jagd 1.‘-4,1.0:5}3} (f

i (990 Ty (6 2 g 15l e Bole S I Solesadd plaS el (5l

',|J-r.._...~.J5' i et (r chb-:-m-j-“-' (v Jh"fh-:-ﬂ'i-_ﬂ-’, (v }l}p.l-!\-w{."
Talms LELS 1, EJE‘I- s S elS e i.u_,.l_u widdlad gl ST plal EVPPE

Moprde Slewads oS gy o3l (Y peds Shnals gl ‘J;‘J“:“Tl 4
Sy Slsald | Jodal oS5 (F Bl Slads Sy T
Togle darg Ldle !l leciiow alod LSiid Mol .Coul suds LSiad olojli dam o3y ole s gl 5| olafls
S peanS o gias a8 g LSl (T

S jal sl el (1

(g 45 g gl el (T

Tole dSinnlSh glo Sy S p o Lil i ge plas
o glerg paligy wile e (7 IS0 glaags ool & (Tt Sosls g el ()
S sl g e wSle el (F Sl Sly3 dai pdilis 8 ks B g (T

W

e

el

-

-1¥

~Yeh

_1.4

1.



iyl IS Jau50 o (5Kt S g B30 5135 (51031 R385 5 il b g 35
aigd bad o800 JlF a4 oleerd caF 0 j0 s g0 (Y

et aljetand gl Sol s WS 18 Jboge LS s agee cge (T

gl dgmgd |y Cadgia¥y atile gwsaz S g Sy CaSO; usle 6 K0 S5 L(F
failoasd 59 pos Jowo plaf 3l ia aney 5 40 cadd sala ;ldd slacfins
lija dslas i)

lianaT (¥

ﬂl.iL'.'-.l‘JjJ (T

ol (F

fayls ol ledands 5 39) K il Adse s 5 I gaditand 5 Sl B 13 igen (R 13 90 plaS
il b anld b g e sl i g le S ()

dige an L dacad o cais laan ol Sojlea (F

e lanl g S oy 5 Lade 25 plaale (F

(e 3 (oremy il 13 oSS slaanl ol g (g lome 292 (F

FadiS po salisul 3590 alaf o o jlail o)y pides Parallax g 5l o leld sl

Oy bole g aud e lagie dlals ()

L IO S (W T |

ez glae s g pall gleale (T

g e 1 0 B 18 b il i (¥

] FSa0 3 (o) b dy Jomo plaT 53 g gg spnge Juadil e 49a5 Sagusma o

OV Arlyjo o (T sl pet ()

S S e e alazal o (F okes gliys el slacal o (¥

T a3 jle sl Va0 U gl syl s ot £ 710 s 10U LALS S 25y S 0 51 oy

a0 Yo slo b0 9o 10 1S pal g gyl slools doliin o 5l ol (sl it (090 iglia ()
bl sleaniy jpms Bl g0 0 glne glaly | pedoling Cools a5 ogs gSiae (T
cilises elanleg slie;lnf (3 spmge Cutile slaails )] LS cog cuglics (T

Pl gl s o oglas slaial jo Diglica (e b olaliiii] ass (F

S 3 e o Al wiz dgum aj ) e ol Jeele P glaal 0p00 518 e s s esle Yo go gl ae pilS
Pt g0

Fo i VA (¥ Yo by & LY b e R 6
Tals g g0 1y U S g plaf wolie Sole S 13 ks 9 (S gl 5

Eope Sprlge 3 Po I3 falill o fdy CBse slanisy (0

gl Sl g G I o alS i Sge slaigy (V

o gl il g Sl e sl sl iy 55 55 sl (F

S Lol sl g ol eyl slas 2ty (55 5810 sl (F

-1

-1

-1

-\

=&

-1¥#

-1y

-1A



Fambo 620-A peelids fny
sdalice BB Lt mlaw sis AB alold ;3 ass ge Lid 1, o B85 5 j3 1 a5 5 Canjed jLala jl e g IS0 -114

l ll l '- el

: L ok E v

i : : : ¥
> oy Q

4 % X G P
* b3 1 3 s A (F
R\ \
s
|

s S5 e (V
UJLI-\..,@L- .;_J-*-,'.-"ﬁu o
il s 3 g0l (F

i gls o a5 o Conlods o RS Sighiar i 3l sla Sl 10 39290 sl Sowguli plas -1TY
3 o] (¥
- B {T‘

JLE {f

el Fifyasi giapal Yl pla dy o jliler (guiyaiede g3 cqyrny Jomed 1YY
Sap (¥ oo (1
b e (F Sdeil (T

Pl okl | j30s S99 58 (il (6l ol nn; Sle gLy ond 4 ks F plas 5o ATY
8,50 o0l ya3 sge (F PTERWUTEREITENAS S e olies (V A w00 o olea

03,5 Joog wa a1y 3,08 Bl of )0 509, 9 Cal aoyd Fo T b o s a5 glogs b g3 e Ao Jgb 4y AB )y -IYF
faal ye i oo pibans B o 216551 obBly 20 ¥ ap8 5 p0 8 gl Bo 81 ciand
a0
¥4 (¥
ay
&F (T

Tadis o soliawl sale plaf ;J@.Jﬂ o oyl gl o ad ‘:.gL'...aJ.:::u',m =1rd
S5 (T B8 (Y st o e ol 231 (Y



Sdmie 620-A

e=L¥

plad a il (g*iufuﬁ}{a]:'ﬁ' Al il g i g{x}: WVaXt+ Ay f={(ﬁsnu[h"']-("mﬂu(\'sf’]q("--‘}} &b g2 -WTF

Tl

Y (f F v A4

foud plaf X e log(X+Y¥)=141ogy 5 Y7 = aer ™Y oim s dsles 52 51

WY Vi (¥ VE (Y LA

e s il el ol ity aboliis a3 Fo dagli bl g0 ppl oaal sy Jw'rF g 17 2ol gilaie 51 Jad g 530l
¥Y (f YT af (v A ()

i ) v ¥ Y ]
foal plod (BU(TA ) o pile st B= s A= Al

kg —F -
i 4 MR A —\a | Pkl =]
(f v (v R
ihi -Yh -9 —-le VT -Th -\ ¥ -Th
g did | gaend gl 0 g gulsazes ailb B 5 eeals ol F el sl e2ls F g 4Bl jlogai b g jlel gleesls
aics il T
il | | Y ¥ & Y 4
VA (Y
t |« @ % 4% ¥ € & A Tl
TF (F

LI MR SR P R P ENCINCH O S g

u|,-‘||_|l:'|.
et
Gwsie | W W W | ] ¥s AR
semggld | ¥ |4 [w | n | o# A
oY (F

s oS |y i 0 545 e 31 Bl 1 0540 10 399 305 340 ¥ 3 obons bt ¥ 3 ok e 8 (sl 3
dejmlnﬁtlﬁaﬁ jah.ii.i
Ll ¥4 ™ Ty

— (¥ (v — (¥
o A\Ya Fo i¥a

()

ATy

-irA

-4

S

-1

-y

lpious e lous . |



§ dmive 620-A (el 5

Y 4 7
fansl o3l Alas Ja X jolie ik game il ks 2us . f—T—;ﬂJTx—xT R PP R
X

¥ x Y ¥ X ¥
—— e {e, =] —— oy {=, Y] ¢ —— =l = XA
[ 5 JU( f]{ [ B ] ¢ [ < T]i [\r ]«

T 3 ¥
il plﬁ.cus{?—ﬂ}—cust;+u} Shade Wl pyla oy g0 O pled clygil g m5u=T FLy I o o

¥ | | Y
- (F - —— (Y —— {\
¥ ¥ ¥ X
1-Tx xi+T
fowel plas g(F(X)) ab ddvls st g(x)= s f(x)= A =rs
X+ Y—x
X+ (f —X = (¥ —X (¥ X )
X
fiieal alad . lim ( -] el -1TF
-1 x =y X+
¥ 1
—(F b —— (¥ =¥ (i
L1 Y
X—=1
—_— o X2
§ ol gy X =) Al 538 jfaio pha g3l F(X) =4 x=/x Aasks U il —YY
ax—a+y ; xs)
a_,1m§__m{‘? a lada o (¥ LAT YOy
S P e B TR L L YA
LA X=— i a Y= i iten —
2 ¥ T cosx+siny &
v(F Wiy o (¥ -1 (A

ol i B e plad b ool = (W ageil gles o Bagd Hged Jlesal g o (AF ouel S 0 A apd Jad Jlessl 174
faigdi e Jaad (903l ol 50
o AN (F 0,48 (F c.l,qf i1 o AY (4

i
il ¥ i 5y Jlemml plaf Logddid Foaslailds o ol ool i d o ol . R < PO L | PUES I R |

il gl Loyl
FY 4 ¥ !
R = =0 ===l
Yor F¥ A1 FF

x+F¥
15 g 8 g S 15 995 0l foged R— (1) dials L. F(X) = b oges 1P
Y., ¥.(F Y,=F (¥ -y, F (Y =Y.y =

bl g lonil s



Yamis

620-A Pid)

Sl gagmen g T ) claallds 1 Sualas -IFY

X n

n (=)
- (v dn -y L c,= (
n+y ¥ n

_'rnr+‘|

wal plof XY jlada dn{x—Fy)=YInY g In(y +x=1)+In(Yy +¥) =0 dolaa ga 3| -1FY

¥ (¥

am (%

' 4+
b, =

an+4
¥+EX =Y (¥

VT =4 (Y —¥

: T
Cael plas oy YT 53k 50 .8in T1+m5(?— X)=o Jlilis dolme glacilys Faome -\FF

T YFTT
BLUF (Y KT
Y v
ol a8 (Y 4 F) iaB o Xy =Yy = A Wolae sty ey lns b Aol 178

TY+X=1e (¥ ¥+HYX =AY ¥y=%¥x=s(}

plas T s e 3500 Al o ali gladis aubil 3-=axr+hxr—\'x—'i Aolae 4 S wilac dbii A[Y, =T) &1 -1FF

s e 5 e S8 (T

el
F (¥ &Y ¥

1r+5|3c1r

b+x

taml plaf a—b el y = QB Oyl gualed a1 j J5 -1FY
=¥ {4

3
—— ¥

Fusf o pbd  fab plaf L e X peme X =—F dlolas w gole ks Fir, YIoglE b potee =1FA

i

¥

'
_—— {'ll

\ 1
— (¥ —-— (¥
t f Y

)
Tl oo ki L Jabo alaf L1, ¥ = TX ks, < Iz e (1,1 s (V=) slapeili & nau -1F4

L}

—— LY (f

b1

| | \
—1,— L Y ==L
Y f \

ilalons ploxill Jona



Admius 620-A (el 5

#
fiansl ,nl..ﬁ‘.I f(x)dx Lols oot f(x)=(x—Y |-y 51 -1a.

=4 (F =Y (¥ = EY e A
" =1 } 5
Vel plad F(X) olil ity | ——dx=—>F(x)+C 51 &
¥ L
X x
YX -4 (F X=v (v —X+T (¥ =¥x+4
; , _ r A B C+D r _
qgf} 3..'|- I.I.'L.'b dh_,l-u.n...l I.H sl -i.llgfj ] Jl_,.ix Lh-du.lllg|j IJ"" 4?=?= “ -i.h.'_ﬂ_, ABED e u-ﬂ-d'J,LQ:_! _1-"4 —'Il:ﬁr
-l I\F_'"J.J-.h'-'{;-ﬂ 5 AJ:L?-F
Y& (F Yo (Y Fa (Y de ()

Tl pupe arly aim ABC alis Coolie ol 2ad aisla gl sabuca glocdio aaly T ald w oo jalme ald g3 235 ¢ - 10T

Jroyv o

B
4
y v @
’ ¥
&
/// Vo
’ A \,I'r; (F

v
Pl 485 jad anrlone il p o 8 il Sl Sl sl — dlijad clpedeld Cod . ) 55 j3 -Y0F
&

L1y ol s oS g B |y (oSemo w18 bg o oy 5830 holy & gl g F o2l glad by o jigd wlB Bilgil S o1 51 V00
ol plad o ool adiiie Camluss s oo adad ] 31 usly ¥ Aloli 4 by o bucli g ilan glamin
'FER (F VYR (Y VIYAT (Y Yo, VPIL (

Slonline plal Joe



o 620-A bt S
Fagal oo 0y o il a0 dp 9o o2l o po 30 &F Canl Jllailer | 5 5ag calod -10F
ks Semg glalem Ao s U o jl e e 3 ()

Byl bl galiy ol s Senie i Al olas ads (V
it ST S S Ol SIS it ma SO
A e S s Jas 4 4w iz 5 lootis (3, ol 9 WU CF
faylo o yiden 30 0390 iyl Wiz b o Jiay 2load SleMbl 80iS 5500 1 gl 9 29l (555 0 sy lundl e 8 S g2 g0 1Y
S g YooY (¥ Ty ¥ ST
Easl 0l wiile jpile 5,150 Aes 3590 8 wjlue plaS —1BA
iy el pze ol gllas e sl e SLlaSil aciles ()
LS n Sy e a0 g ais Jalo S5 elacSile adilen (Y
gl ga ety Laa 1 (ola JoSdam dijao 5l 29 (g il logy 5 ailen (F
g e D95 wsinigle sla sl Gl silyi oo s opgently (olite (glatS iilan (F
Ficanl oy gl T 5 Sl g argi b 10

..3_,'.3- S 'ﬁjJs.ahs- -d..-l‘.j.q:r_a 3.3 = u,...:u t_s')'u-_,_,T' l....:‘:u{lll

B9 g0 Hgpmne az Cody gl jl g3z ) A IS T A (F

g eo myle S gl giailes aliis & ¥ foe ML Y dsu (Y

dad gn i3 | Sidles Codle rpos s fag) alis 4 ¥ iy GBS LY S5 (T
Tusf o Jolf o ys jabrda 1y o j ol i 8 plas VP

srrasramasra s +.j_]3.“:_'- J.Li.ij »

25 5k ol oyl I e 4 Gy 1 OV
el sad Sl B pas laas e el g 2 (T
A8 o jap Pep S e 4y cenlio il fals jglateas (F
Faif oo Jolf caslin jaloas 1) o1 jlas w250 i <190
L Y PR TR - — el gly g Sl el e 30 adilg e la Jaflgo 31 dm bl 3o
g 3y b gleilgzaal
e e o Folal = 393l GiAl ST hmCyer @
2 29790 gy = 095 ez (65 5 T Lo L Y @
U sl g = (a5 5 (0 Bpas g 33 e Sy @
JUL A8 gl ialig = (Pt ) S5 o Bt (g 0 = L NS @
¥ (¥ Ty e Y ()
Tagh o 289 @i oslF I cluail 52 2y ge slaaija) 300 5l b g o gle Sl gn llp plus’ j3 1FY
sy by Ol il s Gl g et 51 T o g5 (O
pmecail 33 1 3y (o9 gLl g 08U gla Jhos jo ol i ae e 33, YL (Y
lady jLed 28l alS g Suuss a alee slaisy; Sl sla sl o Suap (Y
sl g Sl o 395 B g el 80l za e s sl slaglf Bl (s sl (F



1+ dmia 620-A P A

Pl iy el e 5 s o 13 S g a8 35w 58 oDl slad SYEY
5 on Joz 1) it i il olgs a3 polia g S8l g2l polis OO
FOW BNV S I YC R TR [ NSV | PR R Y |
29550 et (F ol gloam ;8 252y o 4 (] S5 (T
2y el 5 STE & ] sl 51 e ) (2 (F
fuadla glaaddis az i e (Ll 57 laplans 5 lme 8130 10 a8 ol Jobu o pilen -1FF
dilazd 518 ghid, glopatisy Sl Sl gy p (O
aibli gl o g a8 mle b2gs glae g (¥
Aigles Jlol Jolas oz 35 0 a1y rme gloply anilys o (F
A5 yls aglia gl Jabs b gatile 422, ghia] 35 Caans g3 0 (F
B o 59y U 1S U Ll p21 (5 L Sl baume 3 5335V i I gy —IPD
Spdi e delyi (5 RS LuaS Jame ;0 35T (1
22,5 o Bigie o 2Tl g0 0 SV adei (Y
Adled oo i lyl AT palats opatigy gl a JSS (Y
s oo sl S lpl 6 Bl )l aaiiS e tSg e (F
ensessmnrenes 200 o 3 oyl 090 g0 03liiaml JT s 5 g 31 kil dimgy 5057 ks 51y s )saleT 0 1FF
g oo dalei alplojl s paseie s b s Lwg (0
28 S obatil gy g sl J3See oe sl e (T
S eola iy Jeige 0 ) g sladisy ailg e (T
] b Lo duals Sl el S (F
fouul Foble wligoguusdlf (Fuij id 3590 30 gl plas’ 1PV
Rileen |y 2% 4 and ala b janes el plawl b a5l el o OO
el o pleal ags i ol b Joomes aelos Loyl 8 5 la S50 ol & (Y
il gn Sl Johos  lioddgs ol g3 095 (55 355 15 iy Joho o OF
3k s gadsble gla Jobu | glaspame wigline Jaswe Ll po l Jelu 2 (F
................... B o (30338 S g Slel 05 o Jos Loy pu § Cillue Laails jailem il 5145 gegen -1FA
leon 8l giler o g (B2 Lalph 2o ea Bl OO
Sgengn Jool> i St @Bl o ge 1 g3 2o jlojl (T
il Jas o th alid cabsa la s Al a5 eilr
agls pis azils aled elm oo 3l adla fSas o - 5 e (F
Fial Gl bl iz 3,5 510 ae ded Byl w3 ye aia —1FA
il o o g 55 st g glad) bola b @
it Jaaxe  omas sliw 55 Coxi @
wdgly Jlail pis LY o g dls s @
41 uilniali pudg o] slaaz ;b o
¥ (¥ Ty Y (Y Y



Namio 620-A P A

Tams oo g9 BT alaf  pladil )3 i glaJobos ZU 5 s o Jgame jyboay 1Y

a g el o] Glasds glacily LS5 oo a CagiBls G 1 LB )

LS ey s 4 ] B! claas g by el e papd b plejen (Y

Sdiee fgp0 ol Jelel Ao e e Jobo o hste Slad g8 L plejea (T

S e e 3y e sl gt p Tt e BT adal g Lile glaasd LSs pley o (F

il i 32 AL gy s il S Jader 50 3550 50 ol plas - 1YY

s J.a.'.'_alRNA Eoi S ailg e Jaid ol 5;_,.41 p(h

2k slaig gaistlSsl M 2ss sl o BURNA v
3l en gt a1 |) (6180 d g ajug oly MRNA 2 (¥
S5 SLulS 1y g pes S jladlely LaBl Wiled e jlady RNA a(f

E3 iz obF (pl Gl emen 3 39 00 B Gl Py ke Bp g Ay dy ) Pl b o) HLeli 095 ] e oS 0 VY

Tagdr 2l Ap W1 sl gl

V#(F Yo A-(Y F
Jos 3jly a3y slacisis el bl Faly ol el 4y a8 Cunl elbe gla ol o Sy alad bl o
Fad i | jayls iy 5 wisd 0

iyl )5 galicl glie F 5 ()

wiboged o g ol ae oled Fab dle e (Y

W G Gy pelans] 2 plBo glainig g ol S Ay o (T

igled glolid ooy S pla i ol g S o S il oo (F
Pl pad il s o o le alaf

28wl bease® s Ao il londsl gl cpala (A

) ey el g oMbl Silis il g Bamei 8L e o Londgl gl LY (Y

oL pani loaisf dan 4y Jlodl ez b0 1) ag3 Alail Ll gl ugedle (F
iy eyl oty LB glace i 4 Slas a5 cbl o Glods) gl Jase (F
Faiyls e i aplle 3,50 O oy Al glbCannd 4 ;a5 a1 50 & Coul b, dan 5y a0l plas
g o ST (heeST 29008l 2 ()

w0y 392y Slglh (sehlo (claazmanle o] 8)lgss jo (T

o)l ol iy jebods 55 olsen dagl fgpe o (T

iyl iby b ol ol Sl S5 0g 8l o (F

il s 33 il il ppal Jghowt 33 392 30 slaaly) 3y 85l58 w3590 Wiz

bl i Jale oSl LSLS o e

gl oo 3l U J g Sl (655 0 iy g0 @

Mgl gn Faal i pale 2 oo ploaile Sy @

20,8 o Juaie Lapgjsan S oy il & pajl Ojge jo @

¥ (f T Y (Y VO

~1¥y

-\¥YF

—1¥H

-1¥#



Wamies 620-A P
T30 gltuatiing da ol J105 1l gSnsn; T (51518 Jakeo 45 g g p2 —OYY

9 o0 gl e 9 0yl hipee Jako 4 a S IS0 o Sual I cntls olen L (Y

i 1) omsmy slafeee Slpo i plines la el Gl el ST L il e (T

sl ogad fpall (LB flie Jobo 511 295 g (A0e et ol (T

ot Jlad ot e oS (slantis g bass il e (F
Sagla Bhai a0y plud g as Ll plod & o ia Canis lupus e gl guly gades; sl a asgi b -1YA

ollilies A lalids (7 clshaalids — -yl (N
bl - 5l lesoi.5 (F ahlesaased _ o e, (F
...................... e gabods ol A a8 8 SS g8 Jaeae gaboas IV

Dl n ZBb olls ) g0 j0 - Las clapgjaas 5 ()

Sl gn (i Johos S5 - ol elde elapgjges (T

03l en oy gilag 5 ez (slo il o s Sgo (T

Wl o Azl laase ciaga oo e il Cude o (F
Fiantl oy b 3950 o iy y i ol Jghes 5,158 v Lz plaS —VAe

il Jladpa a5l o w0 antilly (sla Jabu jo L OO

g oo St Doy e (gla ) dai s contilly g oo pogail Jlad (le Johus j2 (Y

2,18 3grry Conmy Jlab ln Juls 8 ot pa sl ol sl) 3 oimy Jad (Y

ol Gy 0205 ,5 5 e pogil (sla ol 3 Sgmge slag) 1 (cm Jgasme (F
Lo ga¥l 850 jla alad il YU Caow @ T (il s o @uis 18 (5 0k Sl 40 1) aldegf jhe 45 g0 j0 1A

e e

load Jata Fouks 4 gy g (V 5500 18 pge ey Cupglne o (4

ot adly 1y (glod peldis 35 e (WL yo (F A I esrghen sl Sl mhae 2 (F
Fo o g b ol (Al low dele 5 097 Ot 45 Conwl i 55900 8 B30 oS jloe pla -AAY

dlJlad o sla sl 5l 2l b o oyl 1 e ()

e iy e i gl glang et ] s g0 2

2yl agzy e sla ) 5l bl o] el jhe Slpas o (Y

a5k 2gg o 8055 sle Jabe 5 cam ;o laid Galise slads g 4 25 = (F
..................... o s Jg 0 503 J b €5 v @l g S5 o2 15 o ygn Aoranle 43 Jgane jebas VAT

ayls sgag Lid w8l Jolu ele sl ) 2leil s aiiles (A

S o JB] 1 s sppmane T g0 s B3 dab 3 e = Siilais (¥

an3 o il L ATP wlg JT08  ads gl 15nST_ Cidls, (F

i)l (sl LaSalail (sLad gy comrdpilie (slag ] 51 5 b - SN (F
T csaibin g j S ghe B 5l o0 jlae plad — VAT

.................. igd g0 A5 i By 45 LB 90 00 Gab (e S5 O 5

T g0 1 gt Sla pt iy i il

138 o il 5300 35150 51 (R ol i Cadlad e ke -

A oo o 1301 ) byt B8 i Cadlad o geVligead -

s 1y ool i Byy sl g Bhis 1 - b sleS Ayl -

sez(F zaw (¥ 3l (Y o gl ()



1Wamde 620-A P

il inanlbian 1 S plae (40,5 JalF (g0 iy 35 plas

.......................... wagls gl 8 os 8 Ails BUT -yays o g8 5o 8 Al a8 Jow plad 58 s jeba

2l gz Lo Jaho S 085,02 ngpe 2 ()

OS5 on ) Ly ynel (g9 0 0ole Zodanald (Y

2ghen S8b sadghos sla sl SesS a2 (Y

e g baS ede; B 5 Do a4y pu i a4 b oo Al (F

Pl ot 2l Sl S gl g g &) argi by

BUHR R 11 I e R PE i B S S P P Sge=1 - H PP A

A @Sl a2 ey (S8 g0 Ko i las b plejes (T

aidal ag2gas 0ly ;1 gds 5 S olaala gl o0y 8 oLl 51 L (T

by (S (Sl slaaiT e ) e o o9 F AL 0 B el (F

Pl o y3 ol g3 le ol Sy dd Byl s o jlee plas

S a8 o b ok (o Joow (13 (Lol g b sl laoe ke ) ke O (sl oS ()

2,1 A S g ghaie) Sl i) SES 0 Lald Al T pmees e (¥

gl o Sl (g ki donis gz gl sk b glgl o (T

e 518 mpaail el ol riler ol o o lenlS o (F

Elp st 9Bl g B 595 gyt A G55 09, Lo pllw (53 B ds5 00,5 L S 555 53, gladl 5]
i slbog S (5T g S b kil g S0y 5 W1 sle 6 i Jlai ] eolgils o 50 00 alpie as glaey
(ioghie 3 X oy danly Sheo ) 595) Tioaal plas

y ¥ ¥ A
— (F - ¥ - ¥ - {4
VF A ¥ A

Tass oo Joli cnlin jabsas 1) 5 ojlae cals 38 plas

s by A g ailes ol e geald Fai)ds e

Dy en Aol Sty e @35 Jolo et g 0l b LYl Waa ppsgansdl (O

il em 2mgt saishle F jmie gl sl scuisls b 8 i b oS (Y

lon semats Sa% Jobo LT slaculs plésl jl i cagagedly  olie S5 (T

Dyt en Szl jgegly (gobiad oy adlyi LSl 13 Sezge Jolo 18 jene bipje el (F

S o0 S s lanil 112 Slge 53 297 90 LAl juangy 5 b 5o )0 A5 B3 e LA ) ola Jaber I il (T g 390 iz
S o g e0lo yiany xbaw 30 1; ATP »

hyls JE1AE il g (olaeads 1 )leF (Lol e yo 0

il y o0 plondl a1y joins Al jo )l 2 i plS0R 4o @

At Joai pR 050 & 45 il0 (P sUdaaT 335 maidly i 50 @

¥ (F T Y (Y VO

fand p0 (g9) G AT e 7 (51 i onadS 5l 3050 ol o aslal 1 g ggluil g 13 B sl Syl 50
g o a8lal ) 4 o8 ola eee ) Soe (slrepani; ()

ST POPPRLI (PR D50 R PO PRI - B~ POV o

s T oo i (o5 slaoliins &y JLES! (gla J5S 53 Sligims (T

i e il fgp 4 el gloaSid glis 3l la oS0 (F

LT

AP

=AY

L]

=1A4

—‘ﬁc

-4



VFaminw 620-A o
ROV horp gl Ul 3 Syorgh o Jabao J oall 36 o5y 55 Jaoa sebdy —Y

w3 gn plowl | Sene el - g2igkas ()

el 25 515 a8 b g0 0 - (gdgha (T

303 1y ppedd o Slam 5l 0 gy clay - sdghls (F

30 (gaaileg S S5 (glapsigag,S 2p> diws jo - (gadisbla (F
Ol i 33 1 bl I 1 s Jahas S g0 el (g lgm g Al o gl mi g B 50 vl plas AT

20,8 o Bpae ATP JoSsa g0 wailind g0 Jlacn S oSy 2 adai L ()

2o g Sl ATP Jg05e g0 wclind figay jlocye S w8 o adai L (Y

29 o 0l NADH S50 S5 cailansd 50 o008 oS0 o adai L (T

33,8 g0 e NADT JSpe S5 sailind S jlope,S oS3 50 adsi L (F
---------------------- #3318 praditne BLT 51 1) s e Aale b g 318 e il ) (029 IS e 4y &5 pras U e VA
5l g 255 gim sl pendsT b 35S ) S pad ST el - 52 ()
3l il STV S 2geaT Do 0 il el (T
By ge g 5 s Bl g - e
ks 18 darly g a3l i - 9o (F
Lawgfs jg b ulp Fooslio glacigfsjen Glold o ol aid ) F J18 ey 2500 g0gi0i] e o£9i o Jolaie Cunez jo -1
sl AT il i E g rglie gla W1 el d oy
aYd—e, ¥ (F e d—ahd O ajeA—aAY (¥ o ¥d—a#d ()
aBl T leadl gldd g oyls |y aas sdalie slacidlub don plol JUlsi aF Sl Cau s Sl 2 5ilgs ol plaf 198
ol i il gloe S,
JOEC QPR ES) I P WO L PRLT JOL S IPRCTN 1 I PSR 1L 8 J I
ey Ly g 2SN JUi 1 ool (g5 S8 Ly il o |, ATP JySlge o (¥
Ribwien (S S oS B e B Joee 4 (S aeS e JSles S o LIl (T
ulei oo Jaize S50 1800000 SO b eSS 51 ol Slgasm 4|, NADH gla g 2501 (F
Pl i g3 oyl Byls 0 550 ol —1AY
T Sl oy B g0y98 dlgi j3 (DS Wlg e e gl £y @
il e b gh dy (Glosj GaST R8I 30 Wil g0 (ol9T (5)lom (598 @
Sg g (g el Gl 53 i sl Wilgi oo (Sl 095 gilew £y @
Sy e Sl 10 eIl o Wilgl 0 30850 08 gl £y @

¥ (¥ vy Yoy YL
wif mlaail ks jlewy ol g jou a5 g3 b Baloh 308 BN 5l Zled e s £ai A p ) dilesags
1 r ity o e wilad o salgils oul po ol wdy b Wy Loz
YO =1V = Gdli pagjeil ()
@11+ - &1+

VO—VY— oglaa oegeil (V

T @_ﬂ? Bo=VF— Ll X & azly (¥

Heo—1¥V— »,:?Li.-x u_:a;,....,f|5{f'




Vdamis 620-A P
108500 )l o ot Al il (293 U S Camil G0 20 g (T 45 g2 ity )0 1yl ol -1
Sy S0 A S ez slatla 55lils, L O
sl on dgzgn ey slajlisl ol 5 Sl slaaid; pausey ee 0 51T
Sy gn Sml D65y i gime el gudhle gladiis alasl Jls 4 (Y
i3 o sitlen )T g g 75 00 g sk 1g)3 et slapgiaes T den (F
3 2pafo0 g0 pReal lame )0 4 Al T ke drg 4F Sl ol ) o0 dimgy Dlie p ok Dbl b W aeg L T
ez iyl i il gl 5 colinS 8,95 S o 31 45 sl ] 33 ARS8 (€8 e ba 3 o ol
S ool am o lasls (Y il claly ax o aia ()
il sl ga,m o sl (F UL YT SN |
Flaml aad b Cowyo ol plaf ¥4
e en plal Jlala )lgF sl SG L B35, ailos o5 (5,155 42 ()
B35 e o pmd Chge geloas  Ll3E Slae el Sone B olF SV 2 (T
205 oo i Pabu (218 | hole Slpe el 5 809, S S il 2 (F
g o S8l ples BaniSay 5o (claig 2l wnnsl F 3 B2g; aiilem oS ol o (F
T oo Jolf camlis jalor 1) 15 jlec il 3 plas —Ye¥
e SO Piiasgth Jalus f il 1 33 Jpsre yaloay
.L.j‘__rn Ay s Bgk Lf-“'ﬁjﬁiwl L 2 Tla Ul.:m.ilz e}
Sl aiile adyy g siile F p pilend | udgmald iy saigl e (Y
Syt Sl gadelas Jols p JEle 2oty eul Al e 2 I g (F
S gn fSET St (950 ;3 S Jabe g 03,5 Al po pcaalsjbass, (F
bowras 50 (Wit plasal Apel jea) dolaind glagipel I ol glyl jeie gy 25 L -YF
fuas g0 £ i b BT elaf e ClbdS b g gy
Al e 20lS laca ez wiglia gla 1 iloh,3 (¥ 23,5 o il Iacanan Lalls b a3 Jlgls (4

S5bien yuedl oo laimon Sl os I3 (F e GG LSy sla il Tl S8 Jld F
O R | V-1 [ PL SN D §-\7- PR JEN P JONT ESEN PPN S PORE ST SPPRE SR TR 34

C_ ol & elaid o 9 L2 (0

B . Ll = o B i slaws (F

B - lajlas ghoale sla )i Jobo (¥

C C_?.J.i_'ll.__. wolmase o aloas (F

Pl oy 1yl S0 o gle plaf Y8
ol Sy g i3l (558 A olee glaea] o oS 5 2T ()
aslad 51 (JN Sl 5 o ol o wlyi oo b S5 ) ey i (Y
ol Gy el g ke A SIS longe i SLeS S e p0 a8 (65 e (T
bl conti ] g2 e Ta Sl dacljueag 5 glay g 2SS L asilel e L ST 1 pae (F



VP amins 620-A K4 b

X="Ft" +t
dlsd o O e bl o] Yoy oy -;ijg.-ﬂqﬂlﬁ&iukﬂnﬁwéhgﬁuﬁﬂprufjm—hf
y=—t +t' +&
¥
¥l il jgiime i i T=F8
V(Y Y Vo (Y Ay
P ogs gl ) 20wy A WglF oF glalil )3 89 o Sl g Yhdsg ) w38 gLl 33 e e 51 W, ddgl e s LA Wl -0V
Aglf 90 298 oo U Yhasg) cadsl Cor s plas Loy oad U g A Aolf o glabai jles 1B &glS s ) o (h) e elans
T j 50 b 42 (e 5l glalold a3

vh vh h h
— (¥ — -y = ()
¥ Y Y \
b Vo ol 3 I alordile B Conl ) 5l Oy &y S5 (g0 5 1 reiins proa 10 45 F ponie (glo) il Jlagei VoA
“H(E} Emal audll p i wie oF pmein Al Cam sl 20 VAP
sT Yo ()
F— VO (¥
1
" 1 Yo E(S) Yo (T
i i
fl 1 & (F
—f P | []

m - - -
§ a9y 0 YLI ull;!r:.l i T_T l!.ll:u.:l 1-! _u-w-il.nﬂ J,| el 9 e | GIRSI J,&-l-u-ihl \.";-1 T j1 E—'ﬂ.ﬂ-ﬂjr_ﬁi h.'s-l_ h-ll-l’:l' ‘5|dijg =Y.9
5

m 2
QLU |} FT ‘55:._._.1 E"‘""J‘-‘-“ 3 J,Ju.n ';uih' a..u’..:r ahad T"","," IIJL:.-:'I Ll }’...-.iL.ul FIE] il ST .mu.n l-':‘L:n.'l |_-_;F.| %ung:._u

s
F
(g =1o—) fcuul juiz — Cosasd A, o
1
v &
£(F v — (Y -
¥ ¥
wadgn pd ol M oppe a BB gy ol U pobe adf G pdids Slhel cups pg JS4 0 ST
% til plas’ F
7 Y \
:;; M(a+—p,g) Mia+—pg) O
? m ¥ L
g F Mia + fu, g) (f M(a+ T, g) o
7 Mg Hig
g M=tm[—>
1

o o e,
Solulane plaul s



W ais 620-A K4 b

Liyger s SI 40 diF a s o il Foo plad a4 glepls gpeen 30 A 508 Boo s 4 e slusly oBe -TH
Sl (aTped i o = 18 Al 13 ass 2 3,13 5555 50 69500 ity g0 @ = BT 0L
i¥s (F Ao (¥ Y (Y feoll

J.:rda [ M:’.Ldu )!1 n.';....u‘r‘...n_‘l:-u:_:j.ll .ﬂb’f F cj U-!J':"-‘ AY sl 2ala J:“u b.‘l_ﬂ 'i.';’J' ﬁﬁ.ﬁ*‘gﬂ‘q 'Ls._ll jl Lr.u..!.r. J‘.‘. —T'I-T
Vo] g g ot | ks ylad il e il 1T 0
& (F LA Y0 (f A

Iy o 13500 51,8 aisl g gtileo TF Alold 1o Lol jome g9; ot .Conl yin ile Fo jaile il o0 glimil glads -TAY
Gagdge plp iz (b Sl 4 G pgai (3t ipad JUGH 0T (g ke il 1P & ol j9om0 (535

Y

v
— (¥ —i¥ Yoy YO
Y X

g b () anl 4 Aol g ol 0 bl () o 40T 51 culy o g b (V) oo 0T @ 5508 aip o) JS0 gallas -TAF
f0jluon slangly az (T) A4 51 b5l
a
Yo (v
YAo—=q (Y
o4 (F

ol olgf &8 (S a1 55 ) Sy J1.0,510 0929 —FOC clao b pF D00 il a2l ol (o )f Cud b & sisle S 30 T
fadlo oo Al piale & 30 Fu o e adl WYY 0 5l e p0f 18 A fgpo Sl deje Ae L:,'} aail g Sly Yo

J J
{cz-?=f'|nn ,Lf=rrfn“ )
- kgk kg
V4o (F Yoo (Y Tat (v Yoo (4
T on plp iz i i ol Sy sle g ol i b ol pn il | T o g o ) e Ag) K2 -THP
i | % )
V) (¥ :3\{'5' ;5.';('5" ‘Ig.;{".

eaer B Blgmd o Ol by e g P ol g A G ol A clailgwl BB slal plp g B clailginl Gk slad TV
{P,’_, =11';Fpu-.3 'i'..h.'J,un 3lg B Bt A g A Coal g gllS Hlﬁﬁqqﬁm a;'sﬁdj.ﬁuﬁ!ﬁgidé'ﬁ}m,ﬁjﬂ#
\ L
2 YR Y = {¥ —
¥ lANts
15 eled 51 ama o oLid Fatm 1) 508 jLLS oo Lid o5ls )18 TYOU clos o ol 3 o0 F clailanad og50 -TIA
(o] VRN 350 gla Ll T o Lid sl i 1) 30 Sl g )Ll il S A i 1 ,;,T,h.qu:- 3 AYSC &
¥ (¥ ¥ I Yy (O

olline ool s



VA Ao 620-A AW
ulpt 1 el X geme gilge Qy g Gy Jooly b ST ailend Soli St Sy poly e 33 pn) JSCS Gillee 35 538 e —TNA
Cajluee X jame bam s sl Bgl) Gy 5l p 3)ly (S 280 slag
N.m"

(K=4%1o"

3 sin &Y = ﬂJr-l"r}
o (4
Y (v

A (F
q, = VuC qy = -pC ar (f

e S e R B e P A

Yo ()
Fa (V¥
" Il

|| Ao (T
Cy=YuF C,=#pF Yo o

YoV —ro

(S oo 4y o Sloiio g aif g o 1y U0t 5 3t 3 wiiSin 1 os B0 L1y €y = ARF o b 4 igls Y
f:;..'—-u'.ﬂ_:,u,:f._...nd-'m: C.F -ulti_;-lllf\.'-!g e .C, GJHF’JMJ%I;I.M;& d-un, C'I-' L“':’J"'""ujbhib

Y Ay Yo (¥ LSS

By il cue plas 1o By cuglie o0 Bean g3l plp ¥ oomms G o 30 Ry cuglie 0 fpae o550 5105 jlae o =YY
R, ol Wiy oo pol dizr
R, =AQ T a 1
= - o
I, _,." Vo (r
R, =1rQ2 FF (F

e S gl g Iiibi.a,.q:.l,._sa,_]hd Ymm ahie flad g e Yo Jab & s g Su g gooa WV il S50 -TYY

(P= VY31 Qm , T = ¥) foal Sy iz o 5

Vo (F YWe (¥ Yoo (¥ Yoo (I
O € ==V ¢ T pe (ldd 1) Sl wie pewcdy iy gl yo -YTF
A Wi .

n=10 o ()

£ Y

Tkl HesRY oy 85t
——— WS

i V8 (T
ﬁ!‘] Ep =TTV FLD

Sl b plal Ja



|LPETE 620-A s
ol g Gl Al s ol wylf Boe ,;.‘T Jlads g el ok 4 0 pE Sy 0 BBl Dgpeds sl floss gy B g -TTR
313 b liio (9500 0l TV s g s s Digly g €= Ao O 5108 g0 j5e o] 51 (B0 Jlad e 0 =T A
| (Sil'l 'r"ul'“=o;F} Toa| S ahif g 9 e Bl s i ol

Cmtgy o P (T b @ils oA (0

= 7 Voasg, il # (F Yag, i o (¥
—7X
—77

05 o e py S5 llae S gl | puedsliia line S5 (T Cundign B (1) umdye jlcull o s i | e dil> 5 -YTE
L | n;n.ul_jé x‘}lilr‘jl J‘.‘.FIJ'M".' Ir q IT 1Ia. I\_In.lu_::dl..r {f} 15 {1} n_..l.l.u',..n _JJA.HL'FJQ PR :'I.HJIQI.I.IJ.-:_-

I_x_x_x@_x_ﬂ " el fp s le =0 O
IxxxxxxHE :)3“;.1:1...4'.'_5].,.20{7
e 2 sfzels T g o eels 1 (¥
| x x @ ® :-c: A o Soelwils Ly g 335els 1, (F
@k o Rl

frosa L AAR

F
PAilagd ot =;S Alaoel o ol gy JEG Ballae a3 gls sole Siblen S > aF Yoo o a oSl le) = ol logas —TTY

s N."F

Tr_T /‘\ g Q
'Fa I | > 1(s) \'{;

=

Y
1 ¢ Jr o
wr; (¥

ol Sy 33000 Jb ai 0y95 8 40wl Vo ji jgee dlamd 30 05510 sobe Sinlen o po 48 0uiiS ylwgl o Cas e 1 =TTA
‘.'Jy.:lu.nl

¥

A (F £y o Y0

Sl plal o



Yo amins 620-A K4 b

Sgebign vl (y9ige o (sap b Al 99 cow A0 I 9 Flaighee 00 ghake b g pe gl To Job 4y (ohaai g U -TTA
cm

(= 1) Ccasl 3o sz Juolo g0 sk 33500 3l o5 F o J5bo 9 9
\eoo (F Tha (¥ Voo (Y be A
¥ iy Ca] Al e i oud el lid dliad po M Akaili s e g gy S 0 -TY
: V=tam/s VYT

Ll FTOT
' x{cm) o0
° ! e s YT
s b R I
¥ | Uﬂ ! —FIAY (F

le &)
J1 slen J‘Lﬂqf‘“a‘ﬂzihﬂf 33 S g ,w Al s Sl dilyg ge A Al 318 slgs &5 Jlyin prmde ol 95 Comd YT
Sl Cone 3 oS gl 90 (1 9398 53 ol WP ol 1S Slol Wilgi o B Ayl
aseal 5l algl g g2 glgidl o (Y o i Lol S Bl g b Ll e A dlg) (1
YCT [P | ENUPNP PC- P OO, SOOI B P 0 W 15 BB O BT

A zye sk & (K55 5l R0 g A =Fo0nm Zge Jyb 4 (KK sl b o Juolyh pedi g Sl GalejT -YFY
A zae Jolo 3l o, S, Sy 45 09 SN2 v 50 A @ bogyo p)a (oin 1y U widls eyl sz A et g ploni
Cogdd gr oSt alaily o] 5o
oo (F Foo (1 PV (Y Voo (1

o Gl ) 1 i iy e 58 0 oo ly FyAXYaT T T i ol g 5,8 0 Y M ool Bt b S5 sy TP
(e=1Fx1e "C.h=Fx1a""2eV.s) tas, e
VExha' (F 1Fxye Yox Ve (Y Yo'

e 5 Rty & sl g Wb 5 9 4 A gge Jsb U oy S Slyish bl s YYY
ez @i K agd YA 005 8 g Jsb S ipdge  JeeS sl AXTeT J W
(6= 1,F%10""Y €) Fouul clym a0 aia 30 515 25 Spdge VEX VST J lays il sh
LA v ¥y Yo

tailalaf e asZ oA S He+ AL 2N+ 0 L glasaa Jlaiil y Joi 55 -T¥2
Y 50 OF O g Yo (¥ VE 4 Y (Y YE g Yo )

Sk plowil s



Tamie 620-A "

W il
Sl gl DlplE ol gl oS il 30e o S8 6T 8 gl gl Waes o8 alaS o gl Jaae Joyss g2 0 bl glepld -TTF
YT LAY LY (F e By o ™MW EY LY AT Y O
Fala it ‘I";l -..ﬂ.l_ é“g!,‘iﬂ‘ Jl "gs.l_ dy "_1195"._;.1_, MFT’S' .55&;-1.; 4 gesns flvu' -TrY
n=%,l=c,my==% (¥ R O e g 1 R
¥
n=ﬁ,|3T5m|=+—{'f' n:'ﬁ"gi:'ﬁ&n]]zoﬁ'
T

Fia] e 38wl 35 £laF=YTA
il ol HINOH js gloacss sladiss 50 dopaie (500805 2501 4 agi L ()
el n il ol el cnds o8 gl el et il g e il (g glRg S8l gl L (Y
s o] (i e g5 5 ol Elad i sy b sl s slaeg T 3 Lepae (oals 2SIl ks g, (F
Zaal
Al sleees lapase el AN gl Gl gl Jgde it S50 Slapats G seslRg AN gl (F
il a8 (H g i glagls 28,8 Jhai j0 (g)

3y o ol b peais gl Jauor 1 ol aF guag) Jyoor e b -TTA
<
\ YE QoYY Tl 32 ) ol e 5
a3y

5 F X .Mawmmhiugu!&ﬁhhﬁ;;ajlyﬂ¢x;ﬂﬁﬁhﬁrﬂ .
1z il 0g2g Di(2) 3 Ap(g) s)spe jgons D g A slajaic o
k898 e U g A Rl s g SN F pals s I L Z o1 @

o g0 295

¥ (¥ ¥ VLY Vol

Jyo S sl Jled Sgldl il oOliad pgigel Joo o8 slaadl jled b Sleg 553 masigal Jgo 8 Suijle slagil lad caglis -TF-
Tl a8 5 g3 @lus
whSie y gl Slilow 1y5g e (59, (T i pradSal - S o b (1
Sl gt il - Silales () 5 (F Slifin pgigal - il S o8 (¥
Ml g gl aonl 5 w31 sl glis Jguz 1B 09,F 53 (pp Bi) Sgns oW 55 (5,8D) plpasil afpnl a4 azgi b -TFY
il alaf sl Fi8p Cig Sl e £lad 1 oylgansil
00 Soglii i by Loyl il 5 A (gl 25U e ()
RGO S & S PG WORUEIIION | Pl 8 P I PR |
] iy Sgas ks bl 3 leantil Ll g g 25U elaagY la (F
3 a5 St (g g Sl P gy g i 0 0l hie g g el 518 A e (F

Slautons ool Jone



YYamio 620-A g

RLIW e NaCl 3k l,tjét alais jl KBr yab l._#j.'i i »
331 prdisiens dlaly T (6ol A 5351 b T lR)pl g Wi @
als olas Ma(Il) 3 Na(l) @ jpon olgiee |, Mg 5 Na¥ slapy o
sl FeS 3 CuS b ot iy 530 3 Sy 35185 (2 lboos Jgo 3 @
Il o (sl Gy i (2T RSl gy calaly slajlh lagyg: 3 5yl @
¥ (f T Y (Y V()
il 33 g2 3 alllnn 31 3 5lg0 plas’ ~FEY
il ob kit PFY 3 CIFg slage g 503 (1
T e 50 e Lt Bl 3l 635 o it (2 SFy JaSlae 4 (s
ol i S 5 palB iy g1 555 p0 il ey ClFy JoSUge 52 (0
| ,IJ‘U.I NO; i 30 e dugly 3l NO; g g digly
.d&;._nfun)ﬁ.i_;ahgl bt cylen  Jolai dlold ulp 1y pdl g0 fp cdWlag® wigu Job (&
it sz 4l (F s s v (T RO & s ()
Tl AT (535 20 | | gig Ul slig padd jlah & guigmtl ol iUl i e Cnsd  AOH ) (390 g il ;3 -YFF
Yo (F Y (x V(Y Y ()
il o 33 0 Jle gl ol eelinal alls codl F ) il eledl dgd sl 1 -YFS
s oo il S oS sladan Job ()
b pa ol Sl %0uSs 5 oS slapil slaasy dlols (¥
b Gl adjats; sl 3 (ul o aiged S0 2SI il (F
aile o Culd o polal 4y SBlS fias b oS ol 28,8 L8 Jous (F
Tl o 1) llias 1 3l5e alaf og gy golid b Jaa Bl oo i 85l -TFF

O il al Lale 09,8 S glyla (T
(I_"I.—U il g il Ll ag F g3 gyla (o
Bygenge Gieetl oo YO b 5l Jan 8 by

C=0 w13 39 S g pald ¥ Sy g8 T JgSUge 53 il Vo (e
HfC—U/ 3315 3929 )1 J5Sg0 10 155 Sl omt sWigmy (19 AR i WY L
& s o s (F & o s o) (Y PR { KA |

Sl ot Jous



TFamio 620-A i

L aigfuce g et wu o dijlge jl g (CHg(2)+ NHy(2)+ Oy (g) » HCN(g)+ H O(g) : sy ja -TFY
Tl gl ey
¥ (¥ Y (¥ ¥y & ()

2 A YAy bl o ST el s o] el S g s Jpdonn 31 U Jlada 50 4595 3 0k JLIT Gl e Yo —TFA
S opli 1y ST ol pre aepd wis sl 5T wowl g g o eoh wly Jels B JBs a5 bl
(Ag=1¥,Zn= Fﬁ:g.mu]“"] fass o
AT (¥ Aa (T ¥¥ (Y Ya ()

Gl 318 ] Aolan 2330a0 31 s Sge (g proaad sl sl pod £anman g £ad @laF 3] ool 0 pind bt daF g i (59 ATy -TFA
Taghpo JJSi Slied gy Jpo wx opd dpas Sly ol @ el Sgpked oS FAOST
(H=1,0=1#P=r:g.mol™)
o¥e AV wilfga pleals (Y o, Yo 1) il pleals (4
o ¥ Y wlfys glrals (F o, ¥ N Wi plrals (T

3 w3 ge Jol Tl vl Sl pouh Joe viz b aola ) e 208 10/ b Sla o (i g o VFGA I glie Y-
(ilgs o @y Sl 11 Lodiae) Fogal oo hSld' 51595 Funi o8 iz

(H=4, C=1,0=1%, Na=7vr:g.mol™")

Y4, Yh e o0 (F Y o (r Y ¥8 e o F (Y Y Eeo F ()

Fro jlubedy kulpd jo 81 oy 590 YOU 5jlail 4 ol sloe ool 58 Qoo glhls ol o0 50 olajl oS4 plxil b T8
Cdijgh gk drp0 wimr & pwleS bl slee w0pd eoliiel ol slr o YeoC sle b Jell a8
(€ 0 = Yo, ¢ggm =eo: Jmol'.2CT c0=15,C=1r, H=):g.mol ™)
YE(F ThE (Y &M (Y YEY O
Pl Jajobe woz wtijlye 3l o < CyHg(2)+ Fr(g) = CFe(g)+ HF(g): o251 AH 5 o 25y 4 amgi L -YOY
I YC(s— el 1 +TH(g) = CyHy(g), AH =-0Yk)
) YHF(g) = Fy(g)+ Hy(g) . AH = +aYVk]
z) CFelg) = C(s = i n) +YF (g), AH =+ Ao k]

—YY¥F (¥ =T¥AY (¥ —YEaF (T —¥AaFa {4

e plait e



YFamio 620-A g

Sl 32 o ol i1 3550 dim waileale )F 0 2 5 W pf o plandl il LA 3 a8 ) gl alSTa s gi b -TOT
YCO(g)+ ¥YNO(g) = N (2)+YCO(2)

) CH,(g)+ YO, (g) = CO(g) + YH,O(g)

ol AH gl AE I sl o @
83 oo plawl I e g9y aileba T STy 0
8,5 Saf dgn Sl Jals a olg5 g0 () 20515 ploil b @
ol iz ga g9 31T 551y g ailfgo ploale ggi 3l Sl @
¥ (F Ty v oY V(A
il Ve KT Bilail e o gy 65580 9 00,8 il lame 51 LoyF AT 0K ool JLad 1o sl B po b 5515 Sloles S -TOF
Pl plaS K (5 b oo plowil SIS oo sy o
+& (F +¥ 0 (¥ =& (¥ R
il Lo o5 31 a0 plaS g5m 95 00 5 A sl Wb (oa )0 lgiow aF e -TOD
sl o (F Ogedgal (T J3 (7 Jg ()
Tl g3 30 oS 4500 AYBEMLT s U o] ;Vee 1o Jabne 13 Sligel oy wsys Y0P
(N=1,H=1:gmol™)
¥Y(F VALY (¥ \YY (Y 9
i ly sy a8l T el sals 281y LatS jeba NACIO(aq) s b pH =) Lol S0 150 jus Jaloe 20 & -YAY
Tl i) i ool ity fS 58 oz Sl 2 T G oo p2es o [AS
b (f FoT (Y Yo (¥ AP RA]
Wy ewal 0313 STy Lolf yalads ol U 2 Wae o F Jelxa Yo oML L by yF pueals glyls S digai Sy j| YOE -TOA
il B elheusile ple p awal Ca = Fo,0 = 17, C = 1Y 1 gm0l ™) Tows! plaf i ol 50 SliayT paaadf gope
TR PR EE

A (F Yo A (Y £

ol ol o



[

sl byipa  CeHy Briaq)+OH (aq) - CgH,OH(aq)+ Br™ (aq) : 581y 4 aF 1 Jodar slools & azgi b —YOY
Tudllew 2 o g1 Ui 510530 wir

GHlyidylese | O e | CpHaBroews | g
(mol.L™s™) | (mol.L™") moll™y |7
%Yo ® e/ 2/ )
Fxyo ™ Y i T
1% Pl oV o el H o Mol L 5™ RPN o L PR

el Y0 w8 Tg ali poue Jude @
e 1y F Ul a8 g (el 30 T g0 g @
el (R = KICqu.Ht'iIDH_i o g sl e il 5.‘:.3!; .
A B T F T B FCR R o P P TR S| PRCY O
¥ (r v VT, Vo
iloums yo 1 g0 wdllng 3l 9590 i Y-
whalomil oo 02 )5l 2 ad o as oo 2y sleeyd phos el Sz Lojem p 2 0
sl e adadly g I-..'li dad g0 codimd giSly 3B g e gt il gt o ot leaalt ola 05T 50 @
S iy e plonil ioFea (g3l Jlad (g5 51 lae o T b el SR O pglme jo plaal B e
o le 515 g e S0 g eaimo ST slaeyd Gl Wnsjes p jled 4y STy e pu 095 p A Al 0
gl
3y T vo(r Y (O
STy b by ) ¢ (KT87Y) lag rly 2 0t 15T ola ¥ ki ag lad gn 1y slSgad plaS T
(sl phee &3 20 31 GhiS1g) Fols i L Ap(g)+ Bo(g)— YAB(g) , AH <-

f
'l-‘,_f L.:},.f &
(v 4]
e o
Ny ey
(¥ (v
ey St il i

ilanlons o lenil s



YFamio 620-A g

i alline 5l 8 98 doa cileads 48,8 A 103U sled ;0 ailebw 83 olgaea Of BB g dasl 0 a8 u) gla 55 4 as g b -TFY

o

Tl ya

! Jolad Blalr K 1(1) Gy dilols @

08 oo plaml g Jos g (1) S8 50 @

Sl Cali JLLE 4o wilolw £ gi 51 (T) B b Lol @

s Lofay plase g podid Joe ol glos 3 (Y} Syl 55
m . {1 g o0 Dy o il

¥ (¥ Ty vy Vod

Gy o L ol 80T 4y s0ad bglia dien s g S0 BB S 53 aled 0T UE Jue 90 b g ped U Jge S ST TR

Pl ol e w4 belie 0 Hylg) e & HO(g) e cod il VA 4y K g s

(H=1,0=1%:g.mol™") ‘o

YV (¥ 3 (r 8% (¥ YE
1o Jge sles ol by 5 )05 slod 1918 & AUS) Jolai dyjad s aF ) Jlages a4 amgi by - VPP
= (sl 33l 00 e g i) Fiansl S itrlagT Sl o 40 K jhiio
= ymol L' (A
N Y rvamoll™ (v
¢

axyve mol" L7 ¢r

¥ ¥xte " mol" LT (F

u'—'“!-'-'.»‘—.':
ogd Jo pH =1 4 HCL Jyloms 2l S 50 HA Jge Ky 51 ol Y00 2 mol L™ i HA wasl s K, jlais -T2
oy ot il 0 Jgo i iy [AT]
fhx1e " (F Yxia ' (¥ Foxie " (Y Txha T ()
il o o g odllne jl 3yqe dim ~TFF
S i |y S G 5 0 S5 g e S5 PH pdaS L @
b o Gl ool 50 AL g clile (16 Gad goml b @
255 blal Tl 4y SaT e fuke i po oI5 ALY elaygy Bis ol @
S e S 559l & S ule 58 il g luad sLaogS agi L lapls ey @
s » Yo Y (Y Vo)

Shalone pllal one




TYamis 620-A

1Y il

3 g el sl LSl sl S ISy 08 Ve FrY e i e Voo dy s gpuus pl Vae 20 Jolone 5 s Ao
ey e 4y ol 31y Uy 39) €l o ol g3t Jaloe PH 53580 JuK 15 a3l Jpa i Sl sk JolS
Y¥so0,0F (F LWeeoof (Y P Y eo 0T (Y LWeoe¥ (A

il s g 5 e 1230 i i) S wazgi b

el U556 A ol ey o e R 10 Jake 5l g pe e

g s lgi T 55 S SIS Jgo 08 curs 3 3o g0 adsi sl e

..!ls.ﬂrwn{.:_,u- l:d-lijﬁ JsJ.mH Eélb.ﬁﬂ E‘.'.""’ ﬂMsﬁLM;Fﬂjw

g o ekl A8 o ol amdi 5o g ad gled el et Eﬂcnr wolads aulydl
¥ (¥ T vy L4

aigd 9o plad 2Ty g wilelad G a Gl il G G wadalF o T ged g sk e ised ) she RS Ty e @ am gl b
LSO JOP Y . N NV 90 ) PSP PR B

Snr+{aq}+‘re_ = 5n(s) « E%=—o,\FV
Hg' " (aq)+Ye™ — Hg(l) « E° = +20, ADV
Fer+{aq]+ Ye > Fe(s) « E°=—0,0FV

Aut(ag)+e” = Au(s) « E°=+FAV

Cl.(g) L Au(s) . Fe(s). Hg""(aq) *  Sn(s) L Au*(aq) . Fe(s). Hg"" (aq) ¢\
Au(s) L Hg'"(aq) . Sn(s). Au™(aq) (f Sn(s)L Hg " (aq). Sn(s). Au™(aq)

~TFY

-TEA

-YF4

3l Jga s g oo adys oyl Jgo i il oy (S Hlae b wasallp b Vg 00 ) Jalma il lue Bo iy yo -YY-

':'.b,..:'.-un al slo codobll g sddand] u;l.bl_l.ni.t o

Yo ¢ AxiaTT (F ¥xYa Yol (F o T s AxNeTT (Y i el

b ploit Joe



i a1

s gt | piad %90 51 W g LPulpd

Y
]
J

211A,2204

il Az siBa Egi

s

SOBOS Qaids Egd

oy Ao iSs

alas

ol

i

oLl

i oayS

s Lo,

28-S Bl [ s Ggosl

a5as zsle Ggajl

e
%
]
—
.wue
wa‘m.._133443233322413243142134412244 d o
—y
-
e
e
s B
__MIEBMSG?S90123&56?89012345&?890 ¥
i | N | N njAln| R Nl o v ol AR RN R N A o B N o -] HT
mll.l__ll_ll.l1111111111111111111111
a
_w123456?890123456?890123%56?890_M123M56?8901234557890
I A S A I A R A R A AR A A A AR AR A R A A R i e o ||| F| T |0 olg|lo olclold olddodaldgd0o®
om111111111111111111111111111111om33333333333333333333
.w123 nlw|mlo 0123M56?890123456?890.w12345ﬁ_?890123M56?890123456?890
g = el B e <R el - S R R =AY R A== = A=A A e A A AR AR A R A AR A HRRSERRSEEE 89 R DR DDA AR AR DD DD DD
.m..l... 111111111111111111111bm2222222222 il ol ol | e I A AR A A A R
Jm.m432134322411341221434233214212;@@421311324423211343221244143231
w12 o] olal|mlm|slnle o] o] el e i | QDMWI?_B nlwie @ oo - N m AR =R - =~ R T nloe oo o
Mmasmmaaaww???????n??sasmmasmwsg,mmmmmmmmmmxamxmxmﬁxmmmmmmmm%m%w
a a
nw._..m...4412343423424143423122414314315_@“__341211423344122133441212313424
w12 tln|w|m|ololalalalm | o~ ol o | | el em n| ol m mw123456?890123456?890123 o e @ oo
Mm3333333334444%444@45555M555m5w,mnmmnmumnnuuuuunmuuunmuu mmielnln g
a a
n__w‘yd.ld.lz_ﬁlaq32234214211342341112215_@‘“__311132423123242141434131424323
__M Iir
olalalem|slnlo|mlalola| = flin|o|mlalala MIEBMSS?SQUIEBMSEFSQGIEEMSE?SQU
IR TR ST RN - o w W W m W W @[5 o @ o EAR AR AR A A=A =R gla|le|2| o
23 111111111122222222223bmllllllllll11111111122222222222



Jinus-PC
Rubber Stamp


