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MEPO: A'

1 . o) (i) A = FAuxepotrn, B = Arnopd oq6o. (B 1)
'(iij 

To ouderepo Ainrl onoretro0vrot on6 6vo U6plo YAuK€pivnS rol rpio p6pto trrnopo0
oq6oq, EVLa To qcooqopo,\lnidro 96pouv 6rjo trrnopd otdo. (B 1)

P. Enttbn pnopei vo nporAqOei o0rlpoorArlpoorl (oprqptooxtrllpt'loq) rot or6vuron oTo

druog6po oYYtiq qrr6 rqv onooeoq Koptou6vkiv ^ln6v rot drlptoupyio rqg
odqpoporrrqgnAdrog. (B 2)

V. ener6n q rurroprr( pepppavn 6Xer <ot ortg 60o nAeupfg rqg vep6, Tq QcdogopoAlrTi6lo' 
oX41rotiloru drn,\oorrBddeg p€ r'( uDpoglAeg KegoIdS npos ro 6(u'r ror Tlg u0p69ope(
oup6q npos To p6oo. (9 1)

2. o.f o yovidro eivot uno)\etrr6pevo. Aev pnopei vo eivot entrporfg ener64 ro uytrl -
dropo 1 rot 2 0o qrov op6(uyo yto ro uno,\em6pevo yovi6to rot 6ev 0o rlrov duvoro vo

npor0qrer ono ourci ro dropo 3 (pe enrrporfg Yovi6lo). (9'2)

B. To yovidro eivot outoot.tl.lotr16 Aev pnopei vo tivol pu^oolv6ero, enet6rl ono rr1' 
6rooro0pcuoq rou 8 pe ro I 6npsne 6Ao ro opoevtrd dropo vo tixov Tnv fiderlon (KdTl

nou 6ev ouupqiver). (B 2)
y. fov6runog rou or6pou 1 = Kfl, I-ov6runog rou or6pou 10 = l-ltl (B 1)

3. o) (i) Evepyo rdwpo (P 0 5)'1iij 
rgerOireuorl. (B 0 5)

B. To un6orpt-rpro erodpxerol oro evepy6 r6vrpo ror oyrlpori(erol ro oupntroro tv(6pou -

urrooTptijporog, evti.r rour6Xpovo petcbverot q ev6pyero €v€pYonoinons rrou ortglr€iTol

YIq vo Yivsl q proXqplrq ovribpooq. Or deopoi rou unoorpci-tporos ondEouv Kol rq
rrpoiovrq syKorotreinouv ro evepy6 r6vrpo rou ev(0pou (p 2)

y. M6pro A = Mrl ouvqYoJvlortr6g ovrlorpenr6g ovooroAdog npoo66v€rol o€ Trtploxrl' 
6rogoperrrrl on6 ereivrl Tou svspYo0 r€vrpou rou ev(0pou' TpoTrorTolcbvTqg rn
orepeoXrlplx[ 6opri Tou. Aur6 nporoAei nopop6pqc'-roq Tou tvtpYo0 rdvrpou pe
qfior6A€0'po vo p11 pnopei vo 6eope0oet p6plo Tou urTooTpopoToS'
M6pro B = IuvoYtlrvtort16S ovooTol6o6. Eivor Xqprrri 6voon U€ p6pro fio-u tXEl
orepeoXqprrrl olJor6Tnro ps ro pr6pro rcllv unoorpc'rpoTuiv Tov ev(0pc''t-v 

-Orov 
o

ovooro,\3og our6q eivot nopdrv roro rq dtdprero prroq BroXqptxrlg ovridpooqg, ro
p6pr6 rou npooQftTql oro evepy6 r6vrpo rou ;topiou rou sv(0pou, (eyeA6vroE ro
rqrd rdnoro Tp6rlo Kdt sprrodi(ovrq5 6T0l ro oxnpdTlop6 oupntr6rou ev(0pou -

unoorpdrporog. Aur6 6Xer urS cnroT6Atopo rn peicdorl rqg roX0rqro6 rqg ovri6poorlq

rrou KdroA0€Tot ono ro ouyrirptpdvo 6v<upo. (B 2)

4. o.  ( i )A= Epuep6 qiUoogdrpro, B = Aeur6 otpoogoipro, F=ArponeroAto. (9 15)

iii) rq qpxevovo otponolqrtro K0TTopo BpioKovrot oro pue'\6 rcov oordJv'' 'EXouv nuprlvo, evc0 ro epuOpor0rropo 6ev 6youv (B 0 5)

B. To porpoqdyo eivol povoK0TTqpq rrou ptTovqoTs0ouv oroug loroug Kol
peYqAdJVouv oe pfyeeog. AvtXve0ouv €loBo^efg ovopeoo orous loroUS
*or roug *oroorpdgouv p€ qqYoKuTTdpoorl G 1 5)

y. H €pueponotnrivq ou(dver rrlv nopoycoyrl spuepoKUTTdptllv ono Trl
6togoponoiqoq pruetroBAoor6v Aur6 6yer u-rg onor6Aeopo rn Uerogopq
;reyo,\0repqq noo6rqroq o(uy6vou orouq toro0q, ou(r1p6vq oEEi6t,lorl TnS
y^ur6(rlg rol nopoytlyrl neptoo6repqg ev6pYtlqs, dpo u€YoI0TEpeg ent66oetq .-
iou oeirli4 (F 1 sl



5. o) ( i )  A = Aroeei6ro rou ovoporo, B = AKeroiosuorl ,  l -= NADH + (H') ,  A= NAD' (8.2)
(ii) Iro rurrop6nAoopo. G 0 5)

B) Aev pnopei vo yiver o,\xooAtrn (0pcoon oTq ovgpdjnlvo rrjrropo enet6rl dev elouv ro
6v(upo nupoorogutrr14 ropBotuAdorl. Fo,\orrrrrl (0pcuoq yiverot enet6( ro NADH
nou nopdyerot crn6 14 yAur6luoq, perogfpet ro u6poy6vo rou crneuOeiog oro
nupooroguArr6 olri rot ro ovdyet oe yoAorrrx6 o(rJ (P 1 5)

6v(u;to
y) CoHrzOa ------------r 2 C2H5OH + 2COz+ Ev6pyero (8. 1)

6.  o)A= Neupoerrptr txo Korlopq, B= Neupoun6guon, f  = Aoevourroguoq. (B 15)

B) (i) AvrrdrouprptKn. AtEYEipsl rqv enovopp6gqorl vepo[ cm6 To np6oupo oroug
vcqpo6q, 6rov q ooptlrtrq nieoq rurv uypci.rv rou o@poTog une pBei ro guoloAoYlKd
6pro. Me Tov rp6rlo our6 puopi(er rqv noo6rqro Tou v€po0 nou undpXet oTq uYpo
rou oci.rporoq Kor KqT' sTTfKTqorl rrlv cdopolTlKn rriEon. (B 1 5)

(ii) Yno6KKpron owr6rouprlrrr[6 oppovns nporotrei rov crnoto 6toBrlrq A0o
oupnrclloro eivot 11 noAuoupio Kdl rolu6i\uio. (8. 1 5)

y. Ou peoer6orp6nog. (B 0 5)

MEPOZ B'

1 . o) (i) AKpousyq^io.
(ii) Ynep6rrproq ou(qlrqg opp6vqg oa cbptpq qAtrio.
(iii) 1. Mn rpuoro,\oytrrl entpflruvoq T(l)v Xepl6v Kql T(,.)v rrodld)v

2. Mq guotoAoyxrl entpflruvoq Tt,.tv ooTLbv rou npoodrrrou
p) Awoytlvrorrrrl rqg roAorrovivrlg eivot q nopo0opp6vq.

1. H rotrotrovlvq npoKqA€i tvorr6eeo4 ooBeoriou oro oord, evdr q
orTouoKpuvorl Tou.

2. H roAorrovivrl petdvet Trlv enovopp6rpqoq ooBeoriou ofi6 To rrpooupo oloug
vegporig, evci.r 11 nopoOopp6vq rqv ou(dver. (9 3)

V) Ener6rl o 0upeoer6rlq o66vog nopdyer pelc,ip{tvEs noo6TnTss oupo(ivqg, pt ouvfTTtlq Tn

ueitrlon rcov ro0ogr,.tv rot ;reiooq rng nqpoYt,lYng ev6pyerog. (B 1)
6) O ooryopti.r6qg 6topqrng rfrrou I ogtiA€Tor orqv 5trAerqq rvooulivnq oTo qipo, I6Yor

p€ruJp6vng nopoYtJYnS rrlg on6 rs B-K0Tropo Tou rToYKp6qTog, To orroio
KOTOOTp6QOVTqI OnO rO r0rropo Tou qvoooTTolnrlKo0 ouornuoros
O ooKxop66nq drqpnTng T0nou ll oqEil€Tol Kupiurg or4v o6uvol.tio qvoYvdrprong rt,tlv
popicdv rng tvoou^ivrlg 0116 To K0Tropo - oT6XouS, I6Yui qIIoYov nou ufieoTrloqv ol
nprrrreivrroi unodoyeig TnS KUTroprKnS TouS p€Uppqvn(. (F Z,

2.  o)A=Opoy6vog, B=MuiK6g, l -  = YnopAewoY6vrog, A = BAewoy6voq (B 2)

Bi (i) H Blewo npooToTt0€r ro rotXtirporo rou oropdxou on6 rq dpooq rrlg neqivqg rot -
on6 Tn 6pooq rou u6poXtrtlprro0 o(6o6. (B 2)

(ii) To nerprvoy6vo nou eivol npodv(upo TnS nsqrivns n onoio dtqono TTpor€ivtS oro
orofrdxl.
To u6poXAo-rprx6 olu nou perorp€fitl ro rr€qJrvoY6vo oe netplvq Kql oKoT6v€l To
TTtproo6Ttpo Borrrlpro nou pnoivouv oro oropdyt pe rrlv rporgrl. G 3)

(iii) Errerdrl n o-opuAqon tivol rrp@T€lvlKng Q0or]g ouoiq Kql dlocrnqrql onO Tnv
TTtu,ivn. G 1)

y) H svrepoyoorpivrl qvqoraAAtl rrpoooplvd rt6 neptoro,\rlr5g KlvnotlE Tou oroUoxou,
cboTe vo pq 6roXere0erot enlnAiov Xu;r69 oro 6c,j6ero6orru,\o p61pt vo r0Xet
enelepyooiog o r16q uncipXt-rv xup6g. $.2)

G . 1 )
(8.  1)

(B 1)

nopo0opp6vq rqv



3. o) (i) flAoop6Auoq. (B 1)
(ii) To KoTTopo Bpiorerot o€ uneprovrK6 neprBdA,\ov oe oxdon pe ro eotr-rreprro rou.'ETor, A6vuJ dopcuong popro vepo0 Byoivouv ono ro K0TTqpo ;re onor6Aeo;ro r1v

onoKoAAqorl TnS KUTToprKrlS rou pepBpdv4q on6 ro <urroprr6 roiyc,rpro. ( B. 2)
(iii) To onooToypevo vEpo eivor unorovrro neprBd,\Aov oe oxdon UE To roolTeptKo To-

KUTTopou.'ETor pdpro vepou. A6yr.,r r.iro1.rr.ooqg, 0o pnouv oro xurropo pe
onoT6^eopo ro K0TTdpo vo 6royxcl0ei. To rgorv6pevo ovopd(eror ofiqpyrl. (p 3)

B) Ener6r1 ro oApupo v€p6 6nproupysi urreprovrr6 neprBdAAov orqv n€ptoxn ruJV ptE6v.
n6yLd cirolrurorls, p6pro vrpo0 0q Byouv cnro Ttq pi<es fipoS To 660g0s pE cnror6^sopo
ro gurd vo tepo0oOv oryd oryd.

y) 1. Nep6 : onA4 6rdXuoq. Arnopd o16o : on,\q 6rdXuoq.
t-Aur6(q : unoFoneo0p€vn 6rdXuoq xor evepyrlrtrq perogopd.
Mrxpoopyovropoi : rgoyo<urrdpooq.

a. o) (i) 1116 ooOr1reg.
(ii) A = Qoy6vro, B = OoK0TTqpo A' rci(qg, f = noK0TTqpo B' r<i(r1q, A = llpcbro

rroArxo ou-rporro. E = Ocipro. Z = AruT€po noArro otrrpdrro.
B) (i) K0rropo A = 6rnAoer66g (2n), K6rropo l- = onAoer66s (n).

(ii) l-ovrponoreiror To T (OoKLiTTopo B'rolrlg).
y) Me Trlv eioodo rou onepporo(o.roplou oro u;orrlrropo B'ro{qg, oupnAnpclveTdr n

6e 6repq perc,.:rrrr1 droipeorl rou ( oorurrdpou), oxnpoTi(eTot ro u.rdpro ror
orroxrdpi(rror To 6efTspo noAr16 ocrrpclrro. Irq ouvriXero o anAoetdqg nupqvog rou
orrepporo(coopiou evdlveror pe rov onAoerdq rrup4vo rou c,.ropiou. Me rnv €voon rtr.rv
0fo nupnvujv oX4pori(eror ro (uyr,ur6 ror onoro0lororor o 6rnAoerdqg opr0p6g rcov
Xpcrr;ioroourpdrcr.lv (2n = 46). AxoAo00trlq, ro revrpootopdro Tou otreppoTo(r,-:opiou
6rnAoord(eror ror 6qproupyotivror d0o revrpooc^.rpdrro, oXqpori(ovro6 ro rvi6ro r116
orpoKTou Kor opxi(Er n np6Tq prru:rrrq 6roipeorl rou (uyr'lro0 (outrdrotoq).
Arotrou0o0v 6rodoXr16g prrorrxdg 6rorp6oerg nou oXrlpori(ouv evo ouootr.rpdrutpo
rurrdpt.rv, ro popi6ro. G 4 )

5. o) IXqporo oe,\i6oq 250 (piTcoorl) ror oeAi6rov 254 xot 255 (peiooq). (8. 4)
B) l-ov6runog pqr6pog : rororr x lov6runog norfpo : lEroRr

fop6re6: lBR,  l8r ,  roR,  ror

(B 3)
(B 1)
(B 1)

(B 2)

(B 2)

( 8 . 1 )

(B 4)

(B 2)

to r

F 1  :

Nor, undpler nr0ov6rqro v'crnorrrloouv nor6[ oprd6oq oiporoq O ror p6(oug qpvnTtK6
(rororr).

y) fovoTunog pqrepog (tog rpos To p€(ouS) = rr
fov6Tuno6 ndTdpo = RR n Rr
Fov6runog npdlrou nordrori = RR rl Rr

6. o) A = <Dt:.troo6or4po ll, B = Ocuroouorqpo I, X = flptlroyevrlg 66xrqg,
w = npurroysvns 66KrnS. (B 2)

F ) r = N s p 6 ,  A = N A D P H .  ( B  1 )
y) Otuy6vo Kor ATP. (B 1)
6) (i) H goretvq qdorl yivElor oro OuAoroer6rq rulv xorric,lv rc,.rv yi\tr-rponAoordlv. (8. 1)

(ii) To vep6 eivor crnopoirqro yrq vo yiver gcoroo0vOeoq.'EAl€trfn rou yerclver ro
puOpo rrlq goroo0vOeo4g. Eniorlg, q €AAerqq vepoti npoxoAel popoop6 oro
rp0AAo. nepropropo rou ovoiyporoq rcov oroporcrjv xor perop6vq np6olqrjrl CO2,

rc .1)
3

pe onordAeopo neporrdpcrr peic^.:or1 rou pu0po0 rqg gcoroo0v0eorlg.



e) O rfxAog rou Calvin lerrvd pe rq 6rgoogopr<r1 piBoui6<q. Ms Tn Bonead Tou ev<0po_
ropBoludropourdorl, q brgc.rogoprKn ptpouA6(n evdrveror ;re ro C02 ror oxnroriilo,
6vo6 uoordvoporog ooro0rlg (6C) o onoio( oU6o0JE 6toondTor oe Ouo uoorogr0ogopoy^uKeprvrro[ ot6o6 (3C). (B 3)

Q To u6poy6vo ''pofpx€Tor on6 ro vep6 ror ro o(uyovo on6 To 6ro6ri6ro rou dvOoqio.
$ 1 )

MEPO: T'

1 .  o ) ( i )  T C A T A T C T G A G A .
(ii) KcubrronorouvTqr 4 olIVoE6o, enardq r<dOe pro rprddo pooecov rov uoro,lro,,oi ,if 

2)

rou mRNA rotdrronorei rivo oprvotri.
( i i i )  U c A U A U C U G A G A .

( 8 . 2 )

Tq ovrrrurdirro Bpiorovror oro p6pro rcov IRNA. Kooe p6pro IRNA 6Xer ptq etdtKn
rprnAerro (Tprd6o) vouKAeorr6rurv, ro qvrrxcd6ixro, pe rqv orroio npoo66veror Aoytrr
ou.prrA4p'cuprorrx6rqros pe ro ovriororXo xtl6irro rou mRNA. (B 3)

( iv)  A= 16%. En€ror l  f iooooro A = noooor6 T -  T = 16%. A+T=32o/o
A p o C + G = 6 8 % . E n e r d r 1  C = G  )  C =  3 4 % , G  = 3 4 % .  ( p . 2 )

B) (i) l-ovrdrordg peroAtrd(erg eivor or Xrlprr€g peroBoA6g nou nopouord(ovror orrl
o0oroon Tou DNA rcuv yovrdic,.rv. (B j )(ii) Or yovl6rorfg prerotrIdlerq rrou yivovror oTo yrwrlTrKd r<rjrropo riXouv preyoAq
oqpooio enerdrl pnopo0v vo rlqpovoprlOo0v oTouq oroy6vouq. (B 2)

y) (i) I0vdpopro Turner. tB. r j( i i )  ?  22+o  22+X 6 . r
\ 2 2 + X  2 2 + 0  a -  t R  2 \

2. o) (i) 1 ='Ooxeo
2 =.OpXrS
3 = Enr6r6upi6o

7 = Oupqrqpog
8 = OuprjOpo
9 = l-l6o0n

4 = Addvog Cowper 10 = :rlpoyy66e6 o6po
5 = llpoordrqg 11 = Inep;rorrr6g ropog

= Enepporod6yog r0or4 .12 = Oupo6oXog r0orq (B 3)
(ii) To onepporo(odpto nopdyovTor oTq on€ppoTrrd orrlAqvdpro rov 6pXeov ror 

'

. orroOqxeOovror orqv enrdrdupri6o. (B 2)
(iii) H c,-ro0uAorrorp6noq opp6vq 6reyeiper ro rUrropo Sertoli yro evepyonoiqorl rqg

on-epporoy6veoqg, €v6 n oXprvoTp6noq opp6vq 6reyefper ro 6rdpeoo rrjrropo-yro
^. .. oulqpdv4 nopoycr_ryr1 reoroorep6vqq Kqr oAAtllv ov6poy6vtlv. (B 3)
B) (i) A = Avonruooopsvo cooOutroxro, B = Ooxrjrropo B; rd(r1g, f = OXp6 ourpdlo.

(B 1.5)
(ii) To t,-rXp6 ou.rpdrro errpiver Tt( oppovsg ororpodroAq Kot npoysoTep6vq rord ir6

npdrTrg 16 epdop<ideg TqS K6nons. Or opp6veg our{ig ouvrnpo0v ro BAewoy6vo rrlg
prlrpog (ndyuvon, oyyEicooq, yiuKoy6vo) ror dpouv ovooroArrrd orrlv nopoycrlyrl 

' '

oo0uAorrorp6nou opU6vnS ror rrpoAorrivrlg.
To toXp6 or.,.rpdlo €KKpiv€t srriorls rqv opp6vq pr1trolivq nou nol(er onpovrrK6

poAo orov rorer6. H pqAotivq nr0ov6v vo enr6pd oro y6v6po rqg rlBrr6g orpguon6
pe crnord,\eopo vo ro poAor6ver Kot 6Tot vo ou{dveror ro Avorypo rq6 rierdvrlg.

..FrionS enrdpd orov TpdXnIo q9 prlrpo6 ror nporoAei rq drooro,\r1 rou. 
'(B 

3)
(iii) Ot HoolKoi o66veq 6ev nopdyouv ydAo Kord Tnv EvKulroo0vrl Enadn n WnAn"ouyK6wpoJorl ororpodl6Arlg ovqor6Aier Tn 6pdon rrlg oppr6vqE npoAorrivr.lE.

Merd rov ToKrT6, pe r4v onoBoAq rou nAorco0vro l.reLc0veroi o4pwrrrd rq-
ouyK€vTporon r4q ororpobr6tr4g pe qroTfAeopo vo oropord 11 ovooroArrr4 rqE
6pdon. H npoAorrivq 6po KqvovlKd Kot dtsyripsr Tou( UoonKorj6 q66v€q yto 

-

nopoyoyr'1 yci,\orrog. (F 2 s)



3. o) 1 = Kciro roi,\r1 gAdBo
2 = Ae 1169 r6Anog
3 = Aoprn
4 = fiv€u povtKrl Aprqpio

5 = I-lveupovrrn g,\6Fo
6 = AproT€pn oregovroio oprqpio
7 = AproTepn Kor^iq
8 = Ae(rd rorAio (B 2)

B) H ropdrd orporcbveror on6 60o oregovroieg oprnpies, nou qnore^oLlv lS np{-irT€S
6rortrodcboerE Tnq qoprns. Ot oregovtqisg oprqpieg 6lor,\odi(ovrol ror ro,\rirrrouv ro
o0voAo rou ;ruorop6iou. H ovrotrAoyfl orpiulv Kqt Openrrrclv ouorcirv yiveror oro
rpryoerdq ror ro oi1.ro KordAqya orq peyoAUrepq oregovroio gAapo nou ovopd(eror
oregovroiog 16Arro9. Ano ro oregovroio KoArro ro oipo roroirlyet oro 6e(t6 K6Arro rnS
Kop6rdg. (p. 3)

y) Or nporprXoerdrKoi ogryKTnp€6 qnoreAo0vror 0116 pto Ario puhrl ivo q onoio neprBd,\r\er
Koes Tprxoa6ag oTo opxrKo rou Tpr lpo.
Or nporpryoer6rroi orpryrrrlpe6 eA€yXouv r4v eioo6o rou oiporog oro rpryoerbq pe rq
ouoro^n rous. (B 1 5)

6) Eivor 11 nuAoio gtr6Bo nou perogriper ro oitrro pe ro 0penrrro ouorqlKq oro ourclrr.
(p .  1)

e) (i) O rop6ror66 noAp6g neprAopBdver rq 6r6yepoq ror ouorotrq rcov r6Anc._rv, rr1
6rfye po4 Kqr ouoroArl rcov rorhci.rv ror rqv ropdrorq norltro.
Kopdrorq nopoyrl eivor q noo6rqro Tou oipoToE os AiTpo nou npoc,lOeiror crn6 rqv
rop6rd ovd Aenr6. (B 2 5)

(ii) H KorAroKn poppopuyn eivot rl prl ouvTovtopdvn oUonooq rtr.rv 6roq6pu.rv
rprlpoic,:v rurv rorArti.rv. Aur6 6Xer clg onor6Aeopo n Kopdtd vo pqv ovrtrei ro06Aou
oil.ro Kor vo errfpxsror o edvoTos ov ro np6BAqpo 6ev owrpertonto0ei oro npclro 3-
4 Arfiro.

(ii i) HnoTrKn oprnpio, oprqpidro, TptXo€r06S, xdrcrt roiAq gi6Bo
( 8  1 5 )

(B 2)
0 lro ev6o0r1trrord r0rropo rtr.rv rprloet6c0v rou eyregdAou 6ev unopXouv peoorurrdpteg

oxrop6S pe crnoT6Asolio vq pqv nepvd oTtOrlrroTe roenT|Ko oro f.tEooKUTTopto uypo.
To cporv6pevo ou16 ovopd(eror orporeyregoArroS gpoyp6q ror epnodi(et rqv eioodo
rotrrdrv ouorci.rv o116 ro oi1.ro oTov rvK6golo. ( B  1 5 )

TEAO:


