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Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence.
| Then mark the correct choice on your answer sheet.
1-  Ancient alchemists believed that it was possible to .......... lead into gold.
1} mingle 2) direct 3) transfer 4) transmute
2-  Dan always beats me at chess because he develops such an ......... game plan that I can
never predict his next move.
1) eventual 2) ambiguous 3) elaborate 4) objective
3-  His election as President represented the .............. of his career.
1) summit 2) motivation 3) triangle 4) periphery
4-  She found the job frustrating, and felt she wasn’t ......... anything there.
1) flourishing 2) accomplishing 3) evolving 4) satisfying
5-  Britain’s ......... over its colonies was threatened once nationalist sentiment began to
spread around the world. :
1) hegemony 2) preference 3) compromise 4) independence
6- He........... all of his success to his mother’s undying encouragement.
1} interprets 2) converts 3) attributes 4) results
7- Youcan.......... the flavor of most dishes with the careful use of herbs.
1) initiate 2) impress 3) precede 4) enhance
8-  The pirate Blackbeard had a reputation for being a harsh, .......... man.
1) reliable 2) ruthless 3) perpetual 4) prevalent
9-  Being a direct relative of the deceased, her claim to the estate was .............
1) prominent 2) profound 3) legitimate 4) reckless
10- There are more than thirty species of rattlesnakes, varying in length from 20 inches to six
feet and also varying in ........... of venom,
1) domination 2) detection 3) conquest 4) toxicity

| 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.

Football is (11) ....... ball game in the world and the most popular as a spectator sport.
The simplicity of the rules and the fact that it can be played practically everywhere
B2 ciins ... to this popularity. It is played on all continents and in more than 200

countries. At the 2000 census (13) ........ by the world governing body, the Federation
Internationale de Football Association (FIFA), (14) ........ some 30 million registered
players at all levels. In addition, there are (15) ....... casual players involved in pickup
games in streets, on parking lots, on school playgrounds, in parks, and even, as in Brazil,
on beaches.

11- 1) played the most widely 2) the most widely played
3) played most widely 4) the widely most played

12- 1) has contributed 2) will be contributing
3) had contributed 4) will have contributed

13- 1) to be taken 2) was taken 3) that taken 4) taken

14- 1) which were 2)there were 3) they were 4) were

15- 1) many millions 2) many of millions
3) many millions of 4) many million
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Directions: Read the following three passages and choose the best choice (1), (2), (3) or (4). Then
mark it on your answer sheet. '

PASSAGE 1:

Hydroponics is a method of growing plants using mineral nutrient solutions, in water, without soil.
Terrestrial plants may be grown with their roots in the mineral nutrient solution only or in an inert
medium, such as perlite. gravel, mineral wool, or coconut husk. Researchers discovered in the 18th
century that plants absorb essential mineral nutrients as inorganie ions in water, In natural conditions,
soil acts as a mineral nutrient reservoir but the soil itself is not essential to plant growth. When the
mineral nutrients in the soil dissolve in water, plant roots are able to absorb them. When the required
mineral nutrients are introduced into a plant's water supply artificially, soil is no longer required for the
plant to thrive. Almost any terrestrial plant will grow with hydroponics. Hydroponics is also a standard
technique in biology research and teaching. The two main types of hydroponics are solution culture and
medium culture. Solution culture does not use a solid medium for the roots, just the nutrient solution.
The three main types of solution cultures are static solution culture, continuous-flow solution culture
and aeroponics. In static solution culture, plants are grown in containers of nutrient solution, such as
glass Mason jars (typically, in-home applications), plastic buckets, tubs, or tanks. The solution is
usually gently aerated but may be un-aerated. If un-aerated, the solution level is kept low encugh that
enough roots are above the solution so they get adequate oxygen. A hole is cut in the lid of the reservoir
for each plant. There can be one to many plants per reservoir. Reservoir size can be increased as plant
size increases.

The passage points to the fact that
1) nutrient solutions aren’t quite effective without added water

2) coconut husk can act as soil to some terrestrial plants

3} inorganic ions let plants absorb essential mineral nutrients

4) it is necessary to use mineral nutrients to grow plants

It is stated in the passage that - .

1) solution cultures contain only the nutrient solution

2) there’s nomineral nutrient in a plant’s water supply

3) plant roots can absorb even *undissolved” minerals

4) soil acts as nutrient reservoir for plant growth

The passage mentions that —————,

1) nearly all plants can grow with hydroponics 2} soil is no longer required for a plant to thrive
3) hydroponics is a branch of research in biclogy  4) aeroponics isn’t a medium culture hydroponics
According to the passage —————-.

1) Mason jars are used in medium culture hydroponics

2} there are three main types of hydroponics

3) static solution cultures can be used for only one plant

4) a medium culture system uses up to three reservoirs

The word “perlite’ mentioned in the passage (underlined) is best related to colour —--eaeaeev,

1) “white’ 2) ‘brown’ 3) ‘black’ 4) “red’

MMQNUg)éM)'@Hu)UQhW‘s)b'ue}?T
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PASSAGE 2:

Genetically modified (GM) plants are plants whose DNA is modified using genetic engineering
techniques. In most cases the aim is to introduce a new trait to the plant which does not occur naturally
in this species. Examples include resistance to certain pests, diseases or environmental conditions, or
the production of a certain nutrient or pharmaceutical agent. Some degree of natural flow of genes,
often called horizontal gene transfer or lateral gene transfer, occurs between plant species. This is
facilitated by transposons, retrotransposons, proviruses and other mobile genetic elements that
naturally translocate to new sites in a genome. They often move to new species over an evolutionary
time scale and play a major role in dynamic changes to chromosomes during evolution. The
introduction of foreign germplasm into common foods has been achieved by traditional crop breeders
by artificially overcoming fertility barriers. A hybrid cereal was created in 1875, by crossing wheat
and rye. Since then important traits have been introduced into wheat, including dwarfing genes and
rust resistance. Plant tissue culture and the induction of mutations have also enabled humans to
artificially alter the makeup of plant genomes. The first field trials of genetically engineered plants
occurred in France and the USA in 1986, when tobacco plants were engineered to be resistant to
herbicides. In 1987, Plant Genetic Systems was the first company to develop genetically engineered
(tobacco) plants with insect tolerance by expressing genes encoding for insecticidal proteins from
Bacillus thuringiensis (Bt). The People’s Republic of China was the first country to allow
commercialized transgenic plants, introducing a virus-resistant tobacco in 1992, The first genetically
modified crop approved for sale in the U.S., in 1994, was the FlawrSavr tomato, which had a longer
shelf life.

The passage points to the fact that ———-——- -

1) new traits do not occur naturally to plant species

2) lateral gene transfer isn’t related genetic engineering

3) pharmaceutical agents are not native traits in most plants

4) GM plants are not damaged by environmental conditions

The passage mentions that ---—-——-,

1) natural flow of genes may even take place in weeks

2) retrotransposons are elements of natural gene flow

3) there is at least one translocation site in a plant genome

4) plant chromosomes evolve for betler resistance to pests

We may understand from the passage that the introduction of foreign germplasm into common
foods v,

1) started in 1875 by the creation of hybrid cereals 2) speeds up the induction of mutations in crops
3) improves rust resistance in most plant species  4) should be a relatively simple farming technique
It is stated in the passage that genetically engineered plants —--——,

1) weren’t used in actual farming operations before 1986

2) with insect tolerance contain insecticidal proteins from Bt

3) were first developed in China for export purposes in 1992

4 ) with a longer shelf life went on sale in the U.S. in 1994

The word ‘dwarfing’ in the passage (underlined) is best related to the word ———ee—- .

1) *thin’ 2) “straight’ 3) *short’ 4) *thick’

WM““Ug)éM)'wu)UQhW‘g)b'ue}?."
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PASSAGE 3:

Plum pox, also known as sharka, is the most devastating viral disease of stone fruit from the genus
Prunus. The disease is caused by the plum pox virus (PPV), and the different strains may infect a
variety of stone fruit species including peaches, apricots, plums, nectarine, almonds, and sweet and tart
cherries. Wild and ornamental species of Prunus may also become infected by some strains of the virus,
The virus is transmitted by aphids and by the transfer of infected plant material to new locations. Plum
pox poses no danger to consumers. But it can ruin the marketability of stone fruit by causing acidity and
deformities. The only way to manage the disease is to destroy all infected trees, which can cause
significant economic losses. A genetically modified plum resistant to plum pox virus, named
"HoneySweet", has been developed but is not commercially available. Sewveral aphid species can
transmit plum pox within an orchard and over short distances (200-300 meters) to trees in nearby
orchards. Unlike some other viruses, like barley vellow dwarf virus, PPV is not persistent in the aphid
and is transferred from the mouthparts of the aphid between plants. Long distance spread usually occurs
as a result of the movement of infected nursery stock or propagative materials. Once a plant is infected
the virus is systemic and occurs in the cytoplasm of cells from all parts of the plant. When a host tree is
infected by plum pox, the infection eventually results in severely reduced fruit production, and the fruit
that is produced is often blemished. The presence of plum pox can also enhance the effects of other
endemic viruses infecting various species of the genus Prunus.

According to the passage, —=—e--eeee-,

1) plum pox infected fruit are harmless to humans 2) wild species of Prunus are immune to plum pox
3) tart cherries are infected by several PPV strains 4) viral diseases of stone fruit are caused by PPV
The passage points to the fact that -————-—-,

1) sharka affects the shape of the fruit in the genus Prunus

2) trees infected by plum pox destroy all trees in an orchard

3) Honeysweet is too expensive to use on a commercial basis

4) aphids are resulted from transfer of infected plant material

We may understand from the passage that .

1) persistent PPV is transferred from aphid mouthparts

2) plum pox does not spread in distances over 300 meters

3) PPV is not found only in the fruit of the infected plant

4)) aphids are transmitted by the trees outside orchards

It is stated in the passage that plum pox - —-

1} may also be caused by yellow dwarf virus 2) can lead to other infections in the plant
3) enhances the resistance of the hosts tree 4) reduces fruit production almost by half
The word “blemish’ in the passage (underlined) is best related to the fruit’s ———-—--.

1) ‘taste’ 2) "weight’ 3) ‘colour’ 4) ‘appearance’



Fidacdia 330C (5150 oms + 8y 5UE o 5 S 0g0)  JLEL
Tl WL ygi Ol g bl SIS plas 50

T ifen 8 S g lacend (T o aphas 3 S0 Gl glaceed ()

wfbess 8 5ed (5 S8 ppie slaca B (F L9 0y 5 o Jlad Elae. 5 (T

Tl prases g0 590 38 als ¥ pluy

g g 03l gz g 5 petad F g slBLmgT jpe Sldgl o ()

255 el Gl oo 6ty I p slo Pl gee 55 0 (Y
s ailin e 255 5l 4 (Peeper Sucker) Sao8 gla teml (7
il ge jeo bl gl fogrly fppamlio G S BB (F
ks j1 jluwsgs B, 251 1 ogan iS50 §1Sy plas 4o

sla (F oS (7 phls (¥ J0
faidlyge jra alrns o GlaS 0 5 d2uss plas

s53d - g3l gl (F SlySalS _ ga8 (Y ol = gl (Y St s o el (1
Touml plaf ogan (ylis 0 oy 0ddiS (puoes Jole (1 Fieipe

o (F rilis (ga30ges (1 B2 (Y <l
faimo o LS (558 4 5 80 Cuaglile sge olis 50 51 S5 plus

s (F Ji aZams (¥ sl
3,15 292 g APOMIXY casls 15 lald j1 5 plaf s

130 CF Iyly® (¥ L= (¥ adl
900 (glidlos S aigSer (Dake Cherry) gilil 5 L o s pous

Canal g liag5 dai (Y e Ll 3gs (0

gdigai yak oLl slaea T L (F g gad y3 ks T glao, S L (T

TS oo Jood liadli 50 1) YU (slod p1) slaagee 31 Ky plus

¥ (F St (T e P S (Y el (A

) a ot Al b ol ol
Prunus salicina ¢ Prunus davidiana ¢ Prunus hortulana ¢ Prunus domestica o
gl oo ARA ladxil 4o u.lLT.'lT g Sl glal by glonT s jo a5 Al wiz g Gle ol aLS

Verbena hortensis ¢ Tradescantia sp. ot Althea rosea v Aquilegia vulgaris (1
togdi g0 wguummo 8031 5l 32 s j olaF plus

i 5 (7 s p (7 el
bl oo P HBLS 3 (o 31 SO JS teo S8 509 3 a7 &

leasll iy Jgbo - loaslis miy Jglo (7 laals 2l oo op pFl2e g a5ls 5 ()

o plfe 5 515 5 - LSl cogdlisally G pSlae 5 43S b fag pF TR 5 Bl e (F
Tagd o salitul s Jole az 31 ¥ gans gily HLS (BIF Gloj paudd 53 (5 (gl

385 Jabo (F s ot O Caple, (¥ Sl ez
fcwss Sod heating «Lis

3y Doret 9 damy 3 e s 35 (F Jus O 00 e 025 3y ()

3y day Sons 40 g 3l e S S 355 (F Jag dag 53 ez ok 3y (F
il oo Jaema By 58 slaylil 53 ioy pudlel o5l plus

Multiflora , Single s, (v Grandiflora , Double 5,1 (1

Multiflora , Double ) (f Grandiflora , Single »5, ¢

e P ———— T i [ p—— slet .18 ol s Eschscholzia Californica

Lilliaceae _ 3, 5,3 (Y Papaveraceae _ %, ;0,5 (1
Papaveracege _ (%, s, & Llazs 4 20 L (F Lilliaceae - 85, 3,3 4 Jiloce 29l (¥
oS go oli5 oy pl0n 30 g oog slades Giiiy glaJF slils 55 (45 @y oI9S

30l g (F w50 ey (Y gl panl gy (¥ Jesls s O
faglaly glaiyl o dolied 1 il svsr Colill oo plus

Zoysia sp. (t Lolium prenne ¢«  Cynodon dactylon v Poa pratensis (\
13,5 s 5ol 2l Sl 51 Ldds el (gye 89955 Oloj 10 25 SBE g 1 Sy plaf ol Sl
S Ay (r g (Y ok b1 (1

T 5SS I8 pa 3y sl Gyl 315G plus

Convallaria majalis 5, ¢ v Alstromeria b . 21 (\
Heliconia Lssls (F Gloxinia La.s 48 (v

-YY

-YF

il

1

=Ty

-TA

—¥F-

=-F1

-FY

-y

-FF

-Fi

—F#

-FY

-FA

¥4



YV oamis 33“': I:',._I;IjI-Lu_j-l--l-l.l' -G}M n‘jju.ﬂ-}:-w} {,JL-FI-_I-

Tl o etll Blas 4 (WlelS) ol Conn j Jams 30 Sgan 95 denT 50 nlae Ll ol do
ALl aciy Ll Lid g ju8 Dy oF GlalS o515 a5 S s 01

I UL L WL S A IR

R P AP L ‘_13-15' -._-:""L" 3g5 3..}|.13,,_-;Lml:,!-' pﬂ_,; ifu::-, r

ey ooy g e g Jolate Lio ol lall (815 a8 dal S s (F

iads . Iy glazliau

S Sl md g SYLST Sl (Y S SYLST L s SRR (1

St VLI Jy mn, Sl Ol (F WSt il 2 g SILET L (T

05 (i 15 g9 S 5 80050 Cullo g o Glai oo w555

Lol iy Bt g 55 petd 59y 5l (Y A e i glaSiany Al S gy, 1 ()

ladls ol jalls 5 Lol pods a3l 1 (F D jld 4 Joo g laails S5 0y L (7
i . ‘.'hﬁ_ﬂﬂfsﬁﬁu’f-h:u#},ﬁ hﬂ-lsljll nj;‘bld-r
gemmifera (¢ gongyloides (v capitata (¥ botrytis
120,5 g0 (5 i 3,500k Rl Sasly (K558 azgf ol uly Jolse ISy plas po o o5 S

oges 5 (F ope oSl g ooulF (V aget ol oy 5y (F gy 3, ()
fadilygo pldl 1S cadi 7 dg 5008 S 5 a5 33 0ud udyi L

9 g = g s (F Wil = papey O ablo - LogTana (T S gt - 4, ()
Fa g o0i planil Mool 1§ (o g o | 53 plaS 3590 ;o Blanching Jee

Allium porrum Apium graveolens var. dulce (\

Petroselinum crispum var. vulgar (¢ Brassica oleracea var. botrytis v

) il & jlae b 2 e (SUCCESSION Croping) Jge cuis

s A S 0 e el Sy gy S iz b e (O

Oty el SU 59y Pt b (ghew aiz boga g (Y

el 83 35ly dilaze S ar T3l 4 45 (ghem Sy e (7

Wl i b g2 0pe0 o 3 e dalad S g, sleaslBl v 0 gl iz bogs Spap (F
g ol el pdy peilis 25 L (1

g gt Algi s il AT L ks 0y 090 b Al o (T

gy go dalgi ol b hadd Vb 0D 090 plolis o (F

Agdign delal s et ST L GligS al; e e b Akl o (F

M}MQ“U’)GM}'@“)UQEW"}L"ug)?‘i

-&Y

~-&A



A dxis 330C Sl Filel g iy

Tl &lgi 5l g g plaS Byra g g S

S Syl )

b 43— = e ey — = __.-r ekt o led (T

ey iyl (7

- — — —-.1 i 36" ol (F
Nk e s Fe—

Ae - ——

Pe P, Fq FE2

a8 Gl gyl 1 oy W a5 00 gl

il @l peiina dlly wadal; 5 lag) Gl I a0 O

el 30 o3 ol > Uaepandy (oS o SoSm oy gl o (Y

ciile po Sl Fus o i 5l laeid g s 55 Sl iy el o (T
aile azalys 3L Sl s Jd 4y i el 5 lag) ol 8 o Jolate anele o (F
ficwling dor 4wl )7 ool

g oy 1S UL il o (2 0O

Sigheya s ot U F, ol o 506 (Y

B Sgh sgen 3 b S g palasli qudyi) e I (T

isgf |y oglie Sigflioan gl 8 palasll cudgdy o O (T

Pl Cayol o gloals 3 §1 S plad 5925Y gl 0590 2

ol Loy Gapl 35TY jphe s (0

el s lge gl o 595 Gyl (T

g e plal (pmugiy) (oof s jlide 525V jpbe pas Lulpl o (Y

ool peols QAN s A5l 235 gy 5T g 35 b 0 1T
Fadly goi Juse slaca ouids puudi  Jolae 51 Sy plas

e [V o5 el (Y

Loc.elf | ol 5,45 (F lanzeals o agline  545,L 5 gile ai; Culdld (Y

sl 51y 99 DNA 55 payialls Jlgi S 1 by 13 sland 5 plas

CATATC ¥ CAACAA v ATTTTA ¢x ACCGGT

e 55 31 ke s e 10 po Sload g ooe iy b5 cre 38 s 4F sull sublin g ylew e Jlad] Sames o
Tl (g a4 3 Jladzl b 5)len [l 3159 0920 ol

S i g (F i PR (Y o by 4ty aglia (Y rslie gyl (1

il & slael aalg).oiS oo addei Jlalpd (p 205 b1, 55 glaculf 51 S5 plas) = e o iy b g
a B 1 Gl e

ABd (f ABD (v aBd (r AbD 1

Togd, oo ooliiwl g aliie do (gly oy ol galadasd b Sl ook 3l

drge S g egp Sa g DL

serge S 0 DINA aalad 5 a4 SLII(Y

syrge Sy 50 RNA jyflse S5 ag2g ol (7

e b RNA 5,08 bl b sgmge 10 55 Gl ol s Fojlil (F

i Sl st #1857 5] cpafiilas b o Sl 1 10 M plp cud i 0 AR 928 AA clb el glAT 1 0id 553
fags anlgd juda AR gl AT 29

V4 (F YA (¥ VEIB (Y VF ()

-FF

-£5

-FY

—FA

-Fa



O ol (il )5 (990 3T (wvadti Colw g S puo

Vianie Sl bl § s
330C CUIEERRO| § e

ey 3y dl i g Canmaz (51 @iV 00 digai Sy 50 .00 dema Ay, Ar Ay ST d J plSe 5 gl Fama 50
nglﬁwﬁ@lﬁ‘?ﬁfﬁr iV FAAY GEYYA A, GEOAA: GAIAVACA, GEIWA A, e
Tl judr coraz cul o Ay

o/ ¥ (f of b (¥ o /T (¥ a [\Y ()

gaatn | el e 3 2380 sla P 3 gt il Bl K o 1y T By a5 Slplie ps
dudgi JLad o =il Dy @ gl I gl o 43 les Bg A 15 59 baagi oo ssla i A a0k Bl

Pl U B | s 958 Eanandd dr amy Juni p0 ACBD @ 356 31 0o o6

1TaY (Y LT (7 8 (Y Vaeh Gy
same Fo L5 ¥l i Slogsrge 30 TRINA gl5 olowi Ll 5510 550 MBNA 55050 30 5aa8 71 olass a5l b
W3 o0 Pyl 1) slband 1R plal 15 Sgldd col Ll el puice
S35 e Jol ani i (Y S liLS e ()
o pbyedllal 4 3 (F etz s RNA Ll on as 3 (Y
9t 90 Cucr Sy (1)1 (1) 9 9yl 3 DL jlow Cusmex 43 A I BI T WIS 00 El933I AB L b () g 20
Tl joiz Loyl wijpd 99 3b g sl Jlaia| bl (ylunis
\ \ \

(f =¥ =

\
= —
Y N ¥ \F

et gl Sl S0 e} 3 S ) 3glen 1 S0 plaF Aieds o 8210 u.i']ﬁ'AHK AA i b pasd olS 40

Vil

Aaaa (f Ada v Aa (v Aaa
JETEIY o ] 2 S I sle 8Ll 5l wui 5 w RFLP; AFLP

wre yF 3 g o (F e g e (T B 9 giiee e (T i e g (g ()

S g0 a9 sl de (Selfing) Ji5 595 S 55 3500 6l a2 AAaR Gy
YA SLes (P YA 5L gl (F \Aioa Sl Ju (¥ Aa Sk oss 0
Tl 53950 50 Jole i slopaailin jl Sy plas

,_rdl-fg-'l--gﬂ (¥ ,,:rwy_',l-:l ' u.u.f,u'.‘l, 4] s pailigm (1
] s i3 IS (68 5l 935 0as0 5390 5

2 agry Mas o)1 55 (I8s 3 5L 353 LT ja 5o aF wogy M wee ar ()

350 sy W gs 3l G 1 35 5 50 L ag o pa g0 S sagy (M ase pan o (Y
-*-"Jh":’."_'i;,mj"'{:ﬂ ot e o b 2e oLE 8 g0 45 eow l_,IJI 4 | gt (1

asly o JI SIS 5 oS0 13 5l 095 oS j0 g 00gr M 93 gt (F

..................... @PEW}# S¢Sy i.j:‘.'nls'; GS'JH 3=

Sl s s 18 5L S (Y il 3 55 )

Al (G o2 g JolF Dl o0 oo g S5 (F ol il g8 s (T

n
iy

20 g 20 3Ll i 38 et § g0 i s gl Jae 5l

v

i B O

A S g (¥

R T

= A gllae 1 gy gllaali ) Bl Jlazsl (T

2510 bz wudalsl il g ddials 5 widgla s plald 51 logls
Poly Ploid (¥ Poly haPloid v Multiline ¢v Anisoploid

-¥Y

-vy

-¥b

-V¥

-YY

-AY



oW ol (il )5 (990 3T (wnadii Colw g S puo

Vo doeis 3300 Slble sl 5 s

Ay olyie 4 AABBCC uigij b1, Glalf o (Yoo =170 ™) elis I L) Py olase 41, aabbee wwigi b Jilals
Juuss SLBLS g 9l W ey 80 Ui I F s Ll 5 alools (3% pa b (082 —VA ™ ) gl f Ly p,

Tadlygo g3)lge 4z F Comaz g F nally 10 oo 5 @ £1i5)) gl cde oo — VA" Lty fF,
In.;:-uj-ﬁq.;,.:}_ looms . Jaoes (Y h,n-gﬁyj_hjﬂnq-?.jﬁjfx
sreigl) = gl - dama (T i) - e g CSaii o lases (V

d
Tl oo i (‘a':" CollE a2 Jol5 condle Sl 50

d d
— =\ (F —=oqr —_— (Y — =1 (i
a a a a
3pd ppdady byl et BB=4, bb=1 ,AA=Vo .80 =F o g ailflas Jj slaglle 30 oisii 550 S
............. b il il 3 (5 sl 39y pis g A 5 lRe yo Giulidl g B 5 oRe yo Sl cudlé ol il @iy g0 0 AaBb
LR VE (¥ Y (Y 4
Toged o oalizal Sy ol 31 oyjaml sl oded (sl p
5 opil g el sV i3 g STy ()
T 5 g S s (F i B g ) e (T
................ e R ¥ T - S B remrrnrrnnns S ) G Ibgjg.n”.f [ TTE— ,-.u.::'AABBx BB d.ijf [ l_.:ii:!ll-i' e
e oo odblie
Univalent -v , Bivalent-1 ¥ (¥ Univalent -1t , Bivalent-v ¢
Univalent - 2. , Bivalent-fv (¥ Univalent -v , Bivalent-v1 v
o a0 = OF pluumo uilijly g F0 = GG mKuii§ ulloaslily T0 = O pdeislidl (S35 il ly 51
Tlamnslal | oguas 5 pdacidyl
Y ¥ v :
=i — =% = (1
¥ & & &
Tl plas gally 2341y oo w3 (R = 0/0) 38 @ gty 5 (D =1) (i35 Jundlyins a5 59 50
of A (t ofty (v ofY (v V()
Pl 51085 11 & 20T Cuadl 51 Jolie plad 08 S fpitanssan 5
chaemne (F (s ,155) sapaially CF sz Ay (¥ i O alaas ()

-AY

-hA

A4



O ol (il )5 (990 3T (wvadti Colw g S puo

1 i 300 el oigla pud
tianl pdos 25 LS 51K plas 10 OF B e 590 40

Azt (T g (T gt et T Crt e Sy ()

fadly ohan wilgi ge LaCuad 1S 53 (Y, ) ,Lod sy Jlaia

Al gl g e, (F st Sl (F Al g e slasiyl (Y sl gl ()
ouline 4 as JDawn) o nﬁwﬁ?ﬁ'qﬁ h.muu-.'igljﬂ gy

Sl 39y Jabe ot aligS | 2es g (Y el 39, Jebo oAl Ay | s 4y ()

atamil 15 jagB gy e 88 G (Rl s 4y (F el iy el ol g s S 0 8 ey (T
el s o Fopp plion & i gall Lol Ldo. ) alas 5l Su alas

o iz o eaT g sl ol Jdy I sleo S, Sl (V Famigid  Faifajl g oy 0 Oy gazs (1
gl i Sage ouay sl jo ) Jelgs jleg,F plas

s ple Jomils 5 (Surface tension) be.  pos (v shiss, Ly (Adhesion) .. 500

(Adhesion) .= ,%s 5 (Cohesion) .= o (f (Cavitation) _ilus i= 4 (Cohesion) s qa (T
Fagai o0 (53058 gian 35lg pgj cundTy 3l oole plas g yai wiid Sy 0

Crealf (¥ = PLi g Sl pend® (F g
agdige il g ol 4 o] oo 3 (3595008 STy 43308 Luzly g il plas

S gy oeesli gl (T pamard a8 pgen (V7 Ty L § VUL Y
Fuigadi po Sl Jbpé alg) polic 50 13 Olus 5 b dlgo 31 Sy plus

jole 15T o JH gload (¥ it 555 o T laaand ()

Jormihe 5l L (F Folle il a8y o fgmasyge (T

p3Y adjey Bilow glaJebu (490 4 paaliy (g 359 31 0 (S0 ASINL Jolad slaul (gl o5 ol yedl plic] Cod

Sedls ad (F S gt bl (T o s el (¥ JA;—--—I' Al (0
?JJI:.'# LS5 -l.]".'i' m&ﬂxﬁﬁﬁﬂﬁﬁﬁt |n|.\$
s (F CD# Gl O Laa (¥ al 7

fams go dil)l (D) ity cogiilys o Slos | o5 ol iy yai 11 sloaiy 35 51 S5 plas
wid ol s Jse o sl 4 sady Oy slepe slis g S

tbremtiytd Y gz I sl e paiily® I oliad g e (Y

o iz aigd e 8 sl a0 Coeti COy glo e aland s G (F

sl wolor glepgtily® I slaad 4 pleantignd DY gaame Slind o o (F

Pl Jabos 33 W palin p 35mg d bog o O Joiiliy o3 plas

o pla (¥ oyl (T IR & yeed (4

l-n.ul'1j’l A [ T — ..:.._-.F’:J.-.li LruSl,d;l.‘:.l

NADH ¢t NADPH ATP (v o g

£3,15 prudion ally 355 b Jole plas

et Aijg, !JJS"-"'E?'BH e et (T h‘:"“uﬂ"'""‘-*.'!l".: 4 Sa 2 ()

Tl pe 4is8y Ladijey Cundy (S5 25 llyd js CAM g gilio pue
Ay go 3 5ay 3 e 2 Ly, ()

et Aot 135 0 8 Gk e 0 Ladde, (T

acal By cqas g3 g Sool it 39 0 Vi, OV

ool Lodigg, ol a2y g 3l Jole lat dy Cd I Lo L2d DS (F

fimsl plaS gl (g gi Al po g i G o5 s (515,551 T

NADPH2 (¥ NADH ¢ FADPH2 v ATP o
0 g0 §iungid ol adle 125 slouial b Wocudlad 51 Sy phaS 5 alitio 4 DCMU isuile

ool Sl (F gyl Sl Lo, g Soall (¥ o b sl 0
izl (5 ponipe GAAT jaun lalS 3-"-5“-"}"-"_.:*3 2 glad polis jlog S plas

o e 8 ek ga 15, (F el 5 o e a5y, (7 Fhie g papta ol (Y ey g el o081 ()
Fln] piogili wisr sguor puwded )5 gdor b

Foo—Yoo (B foa=Foo (¥ foo—goo Y Yeo—Foo ()

el ol dblol T 555 JefUg0 wiz alowsg 4 sl Sl 33 O J9SUge 10

Jelga ¥ 5l pin (F Jodga Bl St (7 Jeye b 1 ml (¥ Ji¥ge & 5l 2

-4

-ay

-4¥F

-qY

—Ys}

=17

-AeY

_1_-1'-'

=1ed



oW ol (il )15 (990 3T (wvadii Colw g S puo

¥ aico 330C AL (Sioly 5
Caanl Jasdge vio Jolee CAM - lalf 4o CDT I Jeslae S Cudi gl B as ol sle Jaflge alasi

bdoo (F Yoo (¥ Ydo (¥ do )

Hmila) 5 L83 by Juw jo olss o >

e i ls K e (F el ad o g5 B (Y el 2l 5, 6lE (Y el ddple g3 ()
Tounl plad’ pleaedly el 2o lanp S8 > lele o Sags

oty 25 oty (Sl (¥ i g 33 15 o5 5l SIS ()
LI_'E&FSJJJ‘:JﬁL:_.HEJ'}L'.J'-ll:T dLig ﬁ}*ﬂj‘:‘_;'-"‘\e-'iul-:-—-'tﬁmlw

ool s S9in 10 99 |y SBLS £ i 4

dind e Jiacls 5, 55 b eliss g, 3 ()

s g acl 5a) 00 ol g olgT gy 0 e (T

il et aile b, & e oS (slags, 4 Ll paal® sl (¥

digla i ol slagy, 4y e iy slagy; g Ll aolS gl (F

Fogud g0 plauil 3y b plus 31 (Facilated difusion) ead Jupwd jLisi 5o by e
ls JLls (F Lay_balo (1" ot (¥ Sl gl (0
v T o 478 algass 4 5053 39

g oo NADPH 4 NADP .ol 2l (0

S g0 95T, DO 55 g2 (F

T o dd i and 0¥ a5 g g ouss w81 S (F

25 e Ay s oS STy g gyl sansS s S (F

LTI L) [PCIRRRY SERPPIRVL B JVC 5 T YRR TPROP g o PO I TP gt

Syt en A5l Al slpen b F e 2zl L (Y g oo ATP 8 3 i gile L ()

Sgci gt gl s (390 4y 038 il o il 1 (F Bl o pdslidgdi 1) ST gl e elid s (T
agled o il 1) oluf g osl 292 g di ALS SIU plaf ;3 (af po i) jll5 o ol 3550 40

5 sl lacaly (F abl putil by slecdly (7 A5l gaial  clacal (v gz syl elacil, ()
b gn &) pogili diz oo Jab 5o pidon ol jo 2 jei sioy

foo (F Yoo [T oo (Y dho (Y

foed plas 35 bus Glyeolie aeid 4 oL ;s RUBP a5 ol sl p5¥ bl ol

sbi; 5temST (¥ 43 C0, v o5 cslea (¥ als 9 ()

-

-y

-1\

=¥

-4

-1\¢

-1

=1A

-4



W aoine 330C Sipala els dulol &b

el 0l &y paf duylile 1 s 5 B Sladun s jl S5 plus
Jhoud A B C D E

donnss Lo ¥ -1 -1 -1 -\

ABC vs DE ¢t AE vs BDr BC vs DE v B vs Ap
cSilse agmilin Col ouds sl YO ulp SSA /by jlaio 918 plp SSATD, jlade FxY Joyeaslh Shulesl Sy
Tianl yiiar 39351 90 Jilie il Solagye (pafilan 2 ygue (il 53 Wl 10l gedans ¥ L (MISA) AL 593516 il e
Yo (f Yo (r WITE (Y FIFY ()
S 30 g T Dijge 4y 5931 90 g wigd dalllas de 5o 38 plojas ek 4 b ST 58 phi du 55 55 a S
Pl i dalojl slaolail gol3] az 5o caubls aan Ralel 1,55 g addl ol LB )5
TF pgs obndl g VF gl alsdl (¥ UE pos obzsl g 7 ol olzsl 1
A pyo ol ¢ VF gl olzs! (F BY pgo ozl o gl oot (¥
e bt il y 3 Jlnad g By gla gyl am o aiload de liie Jiue 1yl duw 30 ¥ 200 gyl O ygue o gleud F
¢ adlolas
18 4 V0 (F & g VAT 14 58 (Y b 480
FCumsd iy ply 13265 Sldgyie 1 g j 090 plas
eyl sleslnd] ot (¥ Lo o Pzl (1
ke 9y Slailagly S (F M55 3 e Pl g b T
Sledbl g B 4y by K sl g A &y bgsyo J cuaodil 151 B0as Jolf LS gls daly 0 008 35 gloiss ) 25k S5 50
fowsl Wiz plp @ glas Cila o pfils il 39290 31
X, =vse
v
Y XI =100 > X[ Sivt

1=y

f X, =Yfpo : X =FFo
= ke

W T Yir Y\
fiousl grama anlllas S5 33 (aileo duualio Sloygajl 9590 30 2 3590 plas

il gl Ty s i b (P)als 25l o LSR li. (4

il b 903 ggbna b 2 S ygag] 0 s prna calithasl slass (¥

il LD 5030 31 i Ygasa (55 gl 59 oufibon Slusliin i o gine Jlaz-! (F

2l il gl o SRSl ol bl il ed (e eyl g3 o tae cliNzs| akuai (F

-7

-y

-yrY

-1YF

=174

-\Y¥

-TY



¥ azis 330C pliss slaghalasl z,b
............... Ol i ol g0 [0 5l caal gl 5 au e b Cudgasms g Cuje o pidee

A g B Lot Siad das b g (Y Sl o5 g dgioea i o o o s ()

S agione olaad bty i ST e (F wl glar b plo sgax 3 led olisd's lawses (F

F jladic & ygme cnl 30 ol sual Cusds b Sledlbl 5 Sl aad ST URIC TR QTR P u.!aLnI::anB':Jhd.“.:
Z{F{"m —EGDJT ={ ,Z{xu -imn:a]l = OF Sl jads jlod

L Yia (r Y (Y alt 0

2l (COV) Sl i g b syl Slalezl g wilodgs 10 5 V0 08 plpy el pnafilan glihs U jlesd Gl ¥ b halej] o5 50
Tadil g iyl b ylowd ' jlalie @m0 ol 30 ool 009 VoY ©

ho (t YA (¥ 1808 (¥ VY1 ()

ol SuSE ¥ (gl3T az o L(AF =) pgo azyo jl Syl g pgo a3 o ad 550 Ay jlani panki peie halejl Sy 5o
e (MBS jles Slo o il Sygee cpl 5o .0l 029 VW B 3 18618 4l (MS) Slay e cnfile )0 i 5 @ g
Fowl 2l

FYin of YAIYS O Yo (¥ 18 ()

39 sl sl oy Ao pl 3 (SBE) Uas ol jgdone o jIis iy popo 22, I 40 1T a5l hales] K0 o
Togs ualas sz A 53551 b daw dussslin Cugar (SA Db pfiiluo Coglit jlano glias Jhaiie s ygee oyl

Xt YIAY (T t (7 FIAY (Y

Flgadl o 3B el g Lol A oSl dolad JolS Solszil B 0 o 3,5 glocs ) falejT S5 0 azilis
aslys pile az (b las) 023 350 glbas Soygo cnl 10 Gl Jlo e BTgl g o8 3 1925 (o 510 ine Blize
fusails

R+B+R+*A=B (v E+A*B R#*B R=A ¢

Xz Ojge ol 3o adl Y01V 0 dolai Malf 7,k dy Conad T3y & b Solad Jolf gl 5b S i B35k aziliz
Bl 42315 o0l L) Fals 7 4b asliin 250 U sl 03¥  Bobad Self 7,1 50 1,55

Y (T Fur & ¥

Pl w3 03555l aw o] 0 JoF g0l prsmes plail pgas 13 4l 38 plas

sl MSE o lpem il olai ¢S50 4w o amils F ‘.-Jj.._gj z e (1

s aolysi MSE Lie F 505l 250 Ltadas 023l culi 42816 40 s asiles (T

a2ud MSE & jlpen la 251 il 24 g g lel Jas 1 Jazin F ppail 2 5a (F

5 ey g wlodl (il ly el ) amal) EMS o0 5l aalie b 7)o s el Jow o o F el 2 p3ee s OF

] o 3 Bhas gholuai Lals ol 4 Solai Sols b ydgai okl ogmi pudi 5 guinS sl Jlos!

ey o8 (F Ladl by (7 a8 L] (Y s e ()

-1YA

yre

1Y

-

=17y

ATy

=17r

=174

-\Y¥F



VW donias 330C $35LeS sle o lejl 75k

faslai go iyl 1, Ba A Jole g0 blise p1 51 i yunndi ) Bygn plas’  —ITY
asSe Jae B pglas S 51 Jis dalllas 390 cho e 65, pA sl 360
ol o tes ot Bopglas il e o o me A pgla 0l s 0 aallins 350 S (iaa DS (Y
lei o sl B sl gl a1, golite Joall 8o A 5285 polas b cow aalllan 290 ko S pnis i, (F
i3 e i | o ne slacdlis B g A polass goili b 2o dalllag 3,90 s pBiles polie (F
fouul guones s 5lel Slas )5 (gl 15 3530 plaF ol Jolf Tols £y 80 50 )0 o8y B 8 5o auslio 5 -1FA
250 Sy5 By B 0 Shes il el peaH, 58 (1
S ORI 17 RCICTIR  FO e [N, K & IS T 4
ks S 08, 0 3 SHGE L aNe L s ciys H, ¢t
i egpde H g H, cls s pois aoles ol Jos 5 b e Vel (F
3 gt sy sl 0 Sl I F 3 oy e el ¥ yabiie ol ol kil o daslin 3350 o3 B duleiT jo -1
ol o g dlie BB Lalhis 1 Sy plas 103,85 il g 4358 aillas O yp 9 (5 uFojlil Lol polad g9 anlllas
Yol jads
NOW [ | GRRC U IS 1 P ¢ wed Yo tulas] sl ()
il FO g1 ptigai gllas 4 VO 2ulas] ollEE (F sl TA (5l ptiged gllad 3 VY 2ulss]  cllas (F
Sl 0t |yl oY oo sy g oog pdaw ¥ o B g pdaw ¥ slilb A T 0o S AX B x5l Jalejl Sy 50 -YFe

e et Sl i Ay ZKIH_ 3 ZK;L ﬁlek. slrobe 75 ABy By A 5SS w51y

:il ':-“-J.‘u-
T-IH-I.F I:_-f FL‘A;\T {T Tlnf-lT {T 'I'.‘I".T |:.'|

el il Und il jly ool 0l (g oIl 05 O ppe ilie ol olb Lo 35 Ao olS S Jgama ol5e  —1F)

A B C 4l

¥ e ¥ VA (Y

A A ¥ Fr

¥ A Fib (¥
¥

ool b Sl a5l diged ¥ aly o 30 a8 g3lod & ond¥ 200 S0 0 b led Sl awwlie  -IFY

Yo puf o plowil SX elad 3l

\[ S, MS, MS, MS,
(f o (¥ (O
¥ Vo« Yo 4
9l SIS e g Sl 3l i 5 s BOLaS JolS glaiT gl b g Bokad Molf £ob 30 oBuloiT oLl cunls  —VFY
hest g A0 - s XSS e J(Y g g2 5 e e 1SS 00
ot X155 Jlite il e X LSS Blae 21T st 3 8 e Bl les Bl g LS5 AY



1# azio 330C 339U slafalail 7

TR oo oL 1) peadd anie plaf LY 5 eitules] adi (155 F) Juls Sabasl b b Y Julojl G 0 -VFF
c ab a be abc (1) b ac

(1) b ac abe ab be a c_]

ab a be c b ac (1) abe

a ¢ be ab (Iy b abe b

ABC ¢ BC ¢ AC (¥ AB

o5 Olelpe pdew Wl 315 Sylae 51 Su plad lolejl cds Aaliél 5l -1FO
l_:,:.J_L,m",-l o sala o sl Sda g Balas Dpsean e slales gl salic I (Y
ol mp g e alia glajles il LS 1SS Seslinll (Y
3hj g 58 L5 g clin b o laled dolas DLl (Y
e gtalail lya g 2o 1S5 i b o 15 4 (F

€ag 500 315 41y oylel alaT 1S5 F g Lo A b Aol Mals 5k S5 50 o suils g (516550 a0jl plail gl -VFF

1 (df =¥) (¢ F(AYY) or ' (df =4) (v 2 (df =A) ¢
B2 505-b gn (ookizdions b, 5y ST Sdivon,S 3 £k oS —IFY

3P S5 LB 1S grie S 97 CRDUK 55 A5 BB i e S 93 RCBD 0

gl J 8 W i pe g3 09 RCBD (F 3)ls JyS b penks grte g3 9z CRD (¥
I ETT 5V - SO SOUr (L PO 8 S Bl ki i e, @yl dolai Melf = )b —VFA

Vg b (F Yo\ R ¥ 4% (A

b cal ol el gllas ol jgione pesr ol Sl slead B b oY g0 £ pb S 50 Sl jlate slls 1 -1FY
Ao (¥ Fo (¥ Te (¥ & ()

ey gt 3 150 B 33 paliS o8y S ails 3,K0as g9y g9l 395 g B 1y gl RIS 5o lulel ja Y0
tail plas Uas goljl a0 g chule)] oolo od 5 1,3

1F g ailslf (F VY g alsdf (T VP gt o8, (T VY g paf Wb, ()



