
M6poE A' [10x3=30 pov.l

Epdrtrlorp I

(a) CrIIsCOCoIls xor CHzO [l povl

(p) gooH
z\._OCOCH3

l( )l I povJ
V

(y) CITCHOHCHzOH [l povJ

Epdlq"rl 2 [3x1=3 pov.]

X: cH3cH2cH2cHcH:cHCHr
I
cil3

Y: CHgCH2CHzCHCHzCH=CH,
I
CII3

Z: CI{3CHTCI{TCHCFITCHTCH3
I
cH3

Eprirtrlorl 3

B, A, f [1 povl

O.6fwog taporcqpog elaptamlangtlv 16?'014 rou 6eopori O-H. .Ooo peTalwep4 eivai qz6tr"ooq, 16oo rno efroX,o eX,eu0ep<iryerar ro rorl6v H* rm oDv€rrbg 16oo rno ,opp6 Ju* ,oo(u.

Icrl B 11 zo1,oo4 rori udpo(u},.ioo etvor prrp{.

lqv A ro aou(er.rrro (eryog qX.empoviov tou oSry6vou too u6po$r),iou ouppedler oto pqarouropfvo za-tpolgtox6 rou rn;p{vq oaoc q r6X,o:or1 zoo o6pofir},-iou ou(dvetor 
^ - -

3j t yP*tr T9" mprivc tov rprCov vrtpopd6a>v, zoo eivor 66rcre6 fl.ertpoviarv,ouEovrl cr,(olro rno no1,r5 r4v n61,coc1 tou o8po$rtr {oo.
[2 pov-]



Eprfuqorl 4

)
Eprnqcq 5

C"IIr,.zO + 3v/2 Oz ---+

12v+2ya2a16 t
9,2s g

(cI{3

0Nc*
I

rA\r'
I

N(CHr)z

Aut6 ogefl'et* ocnv zuporoio 16oo tou 6svou qarvolrrof u8poful,iou (-or!, noo ova8pri
pe cr1 pdoq 6oo rar a6 gcorrrlg aprvopridcg (-N(CI{3)2), ttou crur,6pa ge to o6r.

{2x1=2 povJ

OH
I

f-i}
Y
)rNIl

K01

@"* +KMno4 +Ir2soo -l+ 
@coon*I\4nso4 +x;so4 +Irro

@cooir*F{ 
LiAr{' r C"*o"*r.o

@coon* @.r,or +Id94.+ @cu,oc*@ *u,o

[3x1=3 pov.]

vCO2 + (v+lfLo

44v g
22e

+ 22(14v+18)=9,25x44v :+ v:4 + M.T.: C+IIroO [l pou]

Ep6oov q X 6ev anoypalsnr{* olrvrolrtrvo 6rd},opro oreppoyyornrof rolioo, orlpcivsr, 6rreivar tpwotay(g cXxo6lq. [1 povJ

OH
I

O X.T. rqE X: CH3!CH3 [1 povl

cll3

Epdrtqcq 6

. Etov zprbto ooX.fyc, t;�a:nt t*pri7etvep6, q 6voo4 6e 6rc?"6etcr loyco too czcol,rrof
lcporr4pc. tor opcop,otlror5 nuy'qvo. [l pov.J

' xtguq oox"riveq pe rc u6pod.orprr6 ofti ror to o6po{ei6m .uou vcrp{o' 6ra},rietcr ezcedfl
awdpd ror qg4poz(ei er6uilota dflnra:



Epcirtqoq 7 [3x 1=3 pov.]

X.T.(X): CHTCHCI{2C]]rCI

in,
I.T.(Y): CH:CHCH=CHz

I

CI{3

E.T.(Z): CH3C. HCHOHCH3
I

CH:

Eptnrqoq 8

@ertr6 oodl.pc. Aot6 ezedr] o eyr<l"olptop6q t46 goocli8og o8ryei oe avdyvorol 6ycoo too
pdtpou, trreyu,hi'uepoo cn6 tov ttpoypacr6. Xovezog o cizl,oq zou Bpiorcetor pa to dyvrooro
eivar peyakitepog aa6 rov rpolponr6. [3x1=3 pov.]

Epr6qcq 9

(o) H oopr] e(opov(erci eretfi q crgul,opivil wcripd pe to Oeuro o{o rcor 6iver d}.oq, zot
og p4 nc4nrc6, 6e p.opi(er. [1'5 pov.]

(p) Me eniipool ziepiooerog 6url"6potog odpo(erdiou too vctpioo, roo tog lolgupfl Bdol
errorci(a cqv opivl on6 to dl"og c1E ror 6zol ezrcrv6plemr 1 ooprj Tng opivrlq' [1'5 pov.]

Ep<irapq 10

Xe 6erypa rrlq X zpoo06zoo;re oppol'rar6 8rdAupo lltpr<otl opyupoo ror Oeptrrcivor.rpe
e),orppd oe odp6X.oorpo. Xplpor( e'cat r6'compo opyupob, irzr56er{q 6n q X eivor oX6e66q.

I!!!!e v6o deiypo rqg X zpoo06toutrre I2ll'{aOH, on6re opytaadrrar rirprvo i(1pc. (II or0o-
v61,q eivor q p6vq cMe{6r1 zroo 6iver t4v ro6o<poppuc{ owi6pcofl.

[2x1'5=3 Pov.]

MEPOX B'

Ep<btqoq 11

I. (o) Ileipouo 1
Tlerpaua 2
Ileipouo 3

Isiooua 4
fleipoua 5

G) CH3CH2OH

H evcooq eivor ropeop6vl pe prrpfl ov0poroolooi8c.
H wcool 6ev nepr-61er xappo$;X"op66c.
H evr,:or1 o(er6cbvetor, ouvend;g 61er crvoloprc6 lopornipa. flep€1er
m8cvrbq olrool"o p66c r] o?"6eU6opti6o.
H 6vcoorl 6ev eivar s1.6e66q oure drutcll peft)trK€r6vn.
H evoroq nepr6ler qv opri8c CH3CHOH- (n CHrCO- ozoppitp0rye ct6
to zreipcpa 4).

[1 pov.l
[s pov.]



II. (o) Me npooOf1r1 6er1poto6 T rlq evtooqg oe- Drdlopa ovOporxof votpioo nopoalpertor

wtovo dtppropc, yr youOg "o" e&fipcubva cnv nopouoio qg ropBofu)'opd6ag'

(p) Me eai8pooq IzA{aOH oe v6o 6ei1pa cqq woroqq 6w rapoc4peitnl o4to11fi-

rff1pctoq, nptilpa ztorl a"or<l:re' r'lv svcoorl f' q ozoic *OO1;1:;XU;CHTCHOH-'

Epcirtqoq 12

I. (o) Ad0og. To rcplcrlpro pc cqv rardtall tcuv o'pwrilv os 1o' 2o ror 3o stvol o cpr0pr'66

rov rlbpolovcv0poo*,it f4,i'u nou "ino' *oltr'"utg pe to d(-oto- c46 optwopd6u'q'

wdo tov oXrcool.rilv eivot t1 t&61 too tiv8pcrro aoo q6per to o6po(ri?"ro Ewerrbg 1

crvtrrot&oroo1 "nq o't'toid'ilq'ge to o6po(r51'rc propei vo odqyloer os ofiou6{-

nore t6\t1ol.ro6Lqg. [2 Pov']

(P) Operr. Xe 6iokipota cqq i6roq popr<rr6rqzlq peYolf?tpl [f] rcor enopevoq pucp6-

cepo pH 61er to 6t6ilp;';;;;;p&mpo-u o(3o9 H rry:s ev6g o(6o9 eloptdtcn .z16

tlu ,rO)'totl too 8eoporS O-H r93 rcp-po(ol-iou 
'Ooo pelol'6epq eivor 1 z16l'oo11

t6oo rolpp6tepo etvor to o$r' [1 pov']

H rol-16 trr:v tprcirv crotiov o(6ov pemBdl'}"etor oq oerpct:

i'y[^ponpon'nrr6 @) > zrpouraru6 (f) > pootovrr6 (A)

. To 2-xlmponponovx6 o{r5 eivor rope6lo-9 rou nponovrror5 o(6oq ener6fl to

f.rirprc oorei opvryt; u;tYw'*6 qqtuop*o (lI) ror ez'opworq olldver r4v n6l'oorl

tot 8eoPorl O-H.
.ToFottcnnrc6o$leivoloo0w€ocpotolnponovrxoi ienerSflr i lerpelalf tepo
ol.rul,ro, noo aorcei- peyalr5mpo Oetmb ezrolo-1'x6 gorv6pevo (+I) rcor ezopfvoq

el.ottorvar rqv a6).oo1 tot 8eopori O-H' [2x1'5=3 pov']

IL (o) Av npoo06ooope diobpo ubpolXoprro6 o{6oq oe Duilopo pw(olro{ votpioo'

ollpati(etcr l'etrc6 i(1po' [l povl

(B) Av zrpoo06ooupe <polv6lq oe Etdluiro ovOpo<mori vatpiot 6ev zopoolpeitur 6rl'tor1

oepiou. [l Pov']

Epdrtrloq 13

I. A: HCOOCH(CH:)z

B: CHsCOOCHzCH:

f: CI{3CHTCOOCH3 [3x1=3 Pov']

II. (u) Kadtr l,ll.1 ouoreul eivor 1 (ii)' [1 pov']

(p) 3CH3CHTOH + 2NazCrzOr + 8I{zSOq -+ 3CH3COOH + zCrz(SO+)r * '*"'�111;.1t"'�o

(Y) Me un6orct(q [l Pov'l

(6) r. Av ce }'fuo azr6 'ro Epol6v pi(oope NazCO^: nporol'eitar 6gpropo' [0'5 pov']

n. Av 0e ppdvotp" iirJt"o t:"itptit* l'i ot0"uol1 orqv n'opoooio n' HzSoa orrlPo-

rd*ot'npoi6v pe eu1&pLorq pupco6rcr' [0'5 pov']



IU. (o) H npd>rq roclrlpa too srecuX.svioD ror.r zopdletor oupnopoo6per rar rov o,6po
nou uir{p1e oq ouoreu{. Etoq slooga}"i(otpe 6n to aranr}'svro norr 0c avo97"6-
(ouge 6e 0o eivor ovq.nypfvo ge o6po, agori t6toro pilpo eivor erpqrcarc6. {0,5 pl

(F) Ilpood0ersr 6ppoq (n rop;rotrirra noprir6ou6 ropoeldv4 q) ̂ yr& snalro^fi T49 naPa'
"y6pnqg 0epp6tlrog; e7r€i6i q ovti8paorl eivor noX.6 edio0eppl. [0'5 pov.]

Epcitqoq 14

(u)  1009r r1gX -  63 ,589C

15 lg  x1=96g
v

96/12:8

21,19s O 9,279 N

h=329 x4=149
u u

32/16=2 14/14=1

5,969H

x24g
u

9/1=9

:t M.T.(X): CsHsNOz [1 Pov.]

(P) Az6 nE aXrlpo<popieg oupnepoivoupe ta cr6Loo0c:
. HX rcp:a;xa roppo$*ogi5o, ogof cvn6pri ire ro NazCO: rr eLeo0eprirva a6pro.

Kor szer6{ ozo trr6pm rrlg uadploov 6oo 6topc ofrry6vor:, ouvdleror 6n xya Slia
Koppo€rl)"opd60. [1Pov.]

. Atporl pe ro NaNOzlHCl el,eo0epiover o6p1o Ko1 oto p6pr6 'n19 onapyxt 6vo dtopo
c(rbtou, ouvdleror 6c aepriler pic opd6a -NHz. [1 pov.]

. H Y neprelar o6po$.r?"lo ocq 06oq zoo q X eile'rqv oprvopribo' T6te .urcopo6p: vo
onol"oyiooui-rs rq popror{ pi(o tq6 Y:
Mg(V) = rst-(14+2)+(16+7)= 152 [1 pov.]

. Ari6 ca Se6opevo 116 e(oo8edptooqq ouvdlovtcr ta ar<6l,ou0a:
TomolerotNaOH: n:MV=i,25x0,048=0,06 mol [1 povl
To mole rrlq Y: 4,531152:0,03 mol
A1),o611 i mol rq6 Y o.vcripri ps 2 mol NaOH. [1 pov.]

. H Y np6ner. vc 61er 6rio 6(weg op66e6, evu -{OOH rcr wo -oH, rco:u nptr:et va
eivcr gorvolurr6, wcoir6vo 6r1X,o6l1 pe rov rrupt'yo. [0'5 pov.]
Apo rar q oprvo;rri8cT qq X Bpiorcetor otov rcuplvo. [0'5 pov.]

. 'Oote X: NHzC*I+CHzCOOH [1 povJ

cooH

'J0voq rn0cv6q l.T. r4q X:

(rl to o- f1 p-6urcp&yo1o) [1 povl

/'.Lr /rn r\Lt
Y r  ' r v v v r  I

I
,,4\
t (  ) l*r

OH

9H,
l -

rd*r,
N H z

i.^,\ I T r\I/\.
\ I _ /  a . t . \ t ) .

(rl to o- rl p-6urapriloyo) [1 pov.]



oko6)"1 rar q ET eot6Pog'

?orco 6tr zo A eivor povorcppoluXx6 o(ri (pe M'<100)'

TomoletouNaOHsto50mL6rol{potoq:n=MV:0'1x0'05=0'005mol

0,449 tou A ovtr.8pofv pe 0,005 mol NaOH

Eptirrqatl 15

Ad ttg dqpogopi€q too

CH3cHcooH -l:i1l5

CH3

OH
. I

611rc=cHz 
H'�o/Ir > cHrccHr

I eepra"aq I

CH: CII3
(z)

nivors tno06coope 6n 11 wrooq A eivor cpi6lo, 11 A o(6' 1 f

l mol - x=88g + \4:88 < 100

[2 pov.]

Kcrl CH3CI{rCI{2COOH(ID

Apc, q uzl60eoq 6o to A eivor povoropBo$fl"m6 o(ri' eivor op6rl'

= CuHzOz =88

Ilr0avoiE.T. touA: CH3CIICOOH (I)
I
CH3 [2 PovJ

O nrroq (Ii) anoppiunetcn on6 ta 6eEopwc.oOori-9*t6,u**q telvrr6 npor6v Z q Boutw6l'1-2

cIr3cI{rcHoHCHr, rrou oooxp,J'iofti arcrup" xrur"oy'If pe 06ppcvor1. Apc ro a eivor to

G).

cH3 cHcH2oH 
;' rlzso' , .

I esPPcvc4

CH3

H Z 6ev uvn8pri pe xvfnOy'If/o. [2 pov']

'Qoee X.T.(A): (CH:)zCHCOOII [1 povl

Apo: E.T.(A): (CH3)2CHCONHz-
[1 Pov']

socr'� r (cH3)rcHcocl 
(cntlcHoH (r)

F

(cH3)TCHCOOCH(CHt,
ET [1 Pov']

ff(CH3)TCHNH
B [1 PovJ

(cHtrcHCOOH (A)

, jI5 (cH3>cHoH
I



77,929C fi,69sH r0,39g O
xr=1209 xz=lSg x3=l6gu u

120/12=10 t8/l=18 16116=1

:+ M.T.(A): CroHreO {2 povJ

(F) fra rnv A:
. OenKf1 xo8ogoppmd ovd8pooq.8eilver rqv zopoooio CIi3CH(OID_ .,.1 CH3CO_." To dtr 6w ovaipri pe ro SOCIz o1poiva O,rr Ow o"po1sr _OH, ouvan<i;g nepwTttnlv opd6a CH:CO_.
' Anoypapuncp6, "oult 

l:,6fo1vepori Deiyver rrp zccpooofc zoL],oa]_orj 6eopo6.. Agoli o(ovofuieror, I wotol. rptnei uo nrprelel Orzri,6 6eop6. To evo sa6 rqnpoi'6vtc rrlE o(ov6X,oo16, ro L,, np'* va iprei", ol,artOopA6a, o9o6 o(a'rbveroraa6 ro KNdnO+ rcar ro Tollens-
. A* replr;yet aorippecpo titotrro 

ilgorc o9o6 dev epgov i{et otwwfiroop6pera.' Agoi 67sl rc yaltn),.6tepo oqpeio 6c"urE *o "o eIpeyarftepo ,i"re'|rJ a.ar.r.ooooeru. [6x0,5=3 p"u.io 
too]'"ptl' oqpoiver 6a 61er to

fic q B:
. A<porj 6e 6iver tr1v lo6ogopprr4 ovri6paorl, cr.rvdyeror 6n 6w zrepr6lsr ag op66egCH3CH(OID- fr CH:CO_.
. Agod elcu0epritvsr oiotl an6 co ov0ponrc6 v&.tpw, c"r1lnwet-6a nep$yetrappolu_l,oprida. Ezop6vroq eivcr xopeo;rEvo pouo*opfiffi*o ogo, o1t(06 zponizreL cn6 taororleio nou crpopofv r4v A rcaL A.
' To ril,og vorpior rqg B 6xerM,=124. + C,Hz"_rOzNa=124 =+ r_5 [2 pov.l

XrwszrbgoE.T.algB eivor: (CHr)zCCOOH [l povJ rcrrqgA: (CH:):CCHO

I-ru tn I:
. flepr^61er qv op66o CH:CO- ogori rpo<6arer an6 qv A, riou 6iver qv toSogoptrnr{cvndpocq, evrir q B 6ev rq 6iveu {2'pov.1 

----'' '','

Atr6 ng napanava nlnpopopieg ouvdyercr 6a r1 A sfvor dK6psorq pegulrez6v4 146PoPqrig: (CHr)3CCH=C....COaHl
I

(o) Iloooor6 o{o76votr: (O)% =100_(7j,92+n,el7=1g,39y"

1009 1116 A
154g

= l.T.(A): (CH;)sCCH=CCOCH:
I
CH'�CH3

{3 povJ



Ep6aloq I7

L (a) Ari0n teryrrcnc

1 . (D Kdrli cqv 6rorlool rrlg zpoloi8og 6e.v (62),uvs rccn ro o,rpogfolo . T;nptne va: o.g{oer vo p6a zo 8uitr"r;po o*lyou*g .ryotp6grryo. Ilupopovrl o.zoT6votv vepori
oro,o?d,7ovopsrp1rc6 rprlpc^rr1q zpo-1oi6o4 zporoL^ei opoio:or1 roo p6tpol. [1 pov.]
Tei,rrc6 og<iLprc dezrd. [0,5 pov.f 

'

(ii) Arpod 16proe trlv zrpoloi6a pe ro trretpo, 0c fnpezre vc ovoi{er rq orpbgrryc ro,va lbo0trrioei rq pori 6tor 6ore va 1"pioo.o oro1ovopeaplK6 tprlpc c4g zpoloi8og
ff 

ro g^6rpo Ktrl vo oTroporgov€oriv rry6v guool.i6eg. [t pov,1y ztapql Ksvori oro tprlpo our6 o6q1ei oe 0enre6 ogdl,pa. [0,5 pov.]

z (i) Enpme to (enl,river ro orrpdxlo e(olcepini rar eocoteprrd pe to riyvororo. rlopopovrl
mrl6vov vepo6. oro oreiovlg o6r17ei oa [ryr; pucp6tepqq ,rood"r1"oq 6rol6potog'
o(6o6 rcr ouvenrlg os rogvgfayn prrp6reprlq zoo6"q"og pe"por;. 

, 
I i pov.1

Tet.tr6 og(i,1tn apv4ani. [0,5 pov.]

(ii) aev Enptne va €erl'ive1 .'1v rcrrwrcfl rquil,q pe ro 'rdrupo tou or6og etzeiDrl zcpo-
trovri mcy6vcov rou 6ro,l,6parog zorl o(6oq o; cru.n] nporol,ei onftoq 116 nooOqrog
tor_r oyvriloroo ror ezrop6vcog roravdLcool peyaxirepqq zoo6trpoi pl"jou. 1r pon.i
Te1,"tr6 oq 4n 0*ucti. [0,5 pov.]

(p) Kat ov ar<6pq 6e pv6tov xov6vo l"ri0oq ocqv te1vrrcrj, rcrri cq 6u6rxooia "qq 060_p€rpnong, q nopaa aou orol,o601oe o grogryr16 trov X"uv0oo1rer.q l"Oyc,i rorag
eznl,oyrjg ror 6eirr4. H 1)"iavOtvq 61er (iov4 errponrlg erc6q t4g (6v15 eloo6e;po_
orlg rcor clfui(er xp6l:r zor": npru ",iv zpooe4q.rou roo66vtp.;;;f;;. 

' 
t2 pov.l

Kctovril,otol nohi prrp6repoo 6yroo "oo p6"po, on6 rcv nptqlturxi cnoworj-pevo, o61yei oe ld0oE apoo8roprop6 146 oulrcewporo4g too o16o6 (aolri prrp6zeprl
qE npoyponnlg. [2 pov.]

II. (o) 5IIzCzO4+2KMmO4+3I{zSO+ -+ lOCOu +2MnSOa+K2SO4+gIIrO [1 pov.]

0) 1000rnI- 0,02molKMnOq
201nL x.r=0.0004 mol ({ n:MV=0,02x0,02=0,0004 mol)

, 5 mol HzCzOr 2 mol KN{nOa
xa=0.001 mol 0,0004 mol

Le25 mL - 0,001 mol H:C:Oa
1000 r[ x:=0.04 mol -] M=0.04 [l pov.]

(y) le 25 mL - 0,001 mol HzCzOa
250 nL Vr=0.01 mol zroo aporil,Oov az6 0,01 mol evuSpoo o(6o9.

1,26gH2C2Oa.xH2O 0,01 mol
Vz=1269 Imol = M,(HzCuOc.xLl2Ol=126 + 12

*----*- TEAO> 
[I povl


