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17. (a) sin(A+B)g sinA,cosA,sinB, cosB gdlurilDdl6b Gr1gdl, sin(A-B) @BO e[ @ureirGlun$p

Ganonoluu 6luEuo.

2 sin A cos B = sin (A + B) + sin (A - B) 6roralto

2 cos A sinB = sin (A + B) - sin (A -B) oeurqrir

o-tn$gg!o.

O$cSODO, 0 < 0 < f @no 2sin30 cos20=sin70mo 6rd;o.

(D) OtU lgli$and ,4,8C O6b AC tig,t LFn6rfl D So15'l BD = DC goqrb AD = BC qjsqrb @Od;aiigri;oOro
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(c) 2tan-t x + tan t(x+ 1) - E *r dr6o. OdoffODg|, ""t(f - |tun-'(+)) = 4. oere onL-@o.
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@orpu5lornetr 6lgn@d;suuL-@eiroror. gq guuLonor dleor GLooro dO e_G.ftdr

Semfldon C ggorgr Gr.oo'reutdir CItl6rflbfl6i) $loreuuu@$guull gq guunnor
dldlu-, aurlluJlair Goons& Glueugrb GeuGpnq @Geuunor flL_gagung
@orpuJlomeit Be-t-oit @omrd;auuL-@eiren51. eioDam$ 5;mfltiorsaqgLb
@orpoqb gGq $ler,atd;1555p F6npSl6b e_6frsn6dr. gerpseir @gtBsrona
@6d;agbptbapra,g GlpnO$l guroilaSl6sgr oll@erlld;auu@dleirpgr. A gqrn
B gqrb Glpn@d;6rb @o,puJlair @qgorerorulg gtanflotpplqu Gungiul
oLoaiun@ool6Tr 6r(9g15.

4. 6ldq Mkggqrb LDrpr org) PkWgqrb GlsnmirL- 6l(D ari dlorL-qreir Ganemnb a@S enu-rgp O(D
Grq 6,tdl orglGu dpGpnd;dl @u-rrrir6dleirpor.erpeir @uti;og$S6 otD rorprp panL- R(>Mgsino)N
reirengt. gl(D q;dgp ocn$$eit onfleir SiCtOs6b cms-2q$rorb. @6oenrg$eil anfleir Geuagorptb
onmis.
olg eu@Gu onq dgGpnd;dl @u-rn3rop5rB6 ronpnd; ag 

= 
t99_Of_ 

_ m s-r eror o-rugggile.R- Mgsina

[urb. 4 gu un[6a
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5. getGlennairgrb $lemflq me s-fftLw A,B oeirgtD OcU Omfltiorsoefi gq guuroren

dleoral5p surJluJlair GLoeunori 6eet>gr.b gq @Goenor fLL-goqunp @eorpuJldn CIO

6o?aqgr-gurb @anerrti;suuL-@ pnuu$$eit 6lpnrnr6dleirp6l. A @D@ lilo'ral6gpOno
GroGar 6rtlrlr. a g6i) reften €ltD qeftoflu5lei: gu-rolla5l6$gt oll@allBmuu@rb gGp

dl*flq m I e-alrLur OO dlgiu-r roenll C qoiuJqudlcir dDF auln$enLure @ulnnd A
lrair Grur$ @o,emrdl"ipgr (o-qgeororu un[ti;e). A@pOtb C@06denL-Gut Grurglora
pan-6u6urb samr$$eil @orpu5leir eemr$pnd;arsqr-b Grorlqpt$g Gongilo,od;6a op6tu
dlcirory B GluEurb Gelo$orpr4rb g,tffiflorpSgu Gunpflul eoeirun@aor6,r 6I(95t5.

6. olp6oronor 6glurJL-r9ei:, 016 dlolalgg s-$u46Oubfi A,B aangtb @6 qeirofloofleir pnorti; snoiloeir

goorpGu-r 2i+jr 3i-j eiortb GtsnenGornr-b. AOC=A6O=f eu""t,i, OC=OD= fef qgootrb

@6d;6ron6r C, D ggdlu @CU GorUuGorpr6dr qeiraflaofleir pnorti; onetlloontB anmirs.

[utb. tsu uritba
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7. dlorL-qlair gtorpGu a , + e$dlur Gonmrr6rooren e$r8c56

AP, BP oeirgurb @tU @Geuenor giL-L-qprgurnp @orpaoflorneil
@(D dlorL-ri datpnda5lq6$gil GlpnniooflL-uuL-@eiren dleo,p
I;7g o-eoL-ur @(D gemfld;oro P o-6erieil anlluul@eftongl
pruup$ei> e-oror5t. Oorp AP @ei> e-Gfr6n @qgoreuoru-r
lI1 a egdlureupgi$ anenno.

E$lorSltUFU, @eiroilqgoreuullair gdqn GugLonor$orpqb
gf5cDdr @FF d@efi Glupr-onot$enpqD snmis.

8. r$mb 7a tsul6 6lorp IV gqb o 6DLur 96 dqnem Goneb .4-B

eltpdir (lDo.rsr A OO rb[Lfrdr dlarr $al$$eit dglb gmror B
Oi Ouuronor gilo,ald;6$gri' aeuqqti;g er$Gqqr-b @tUti;COLDngl
amu6auuL-@enen5. aeu6d;6a 6uni6$gno gqg fleratti;656t5
p6np6l6i) Gsneil pnuu$$etl, (p6Dff A 06il &6110[ Gpnti;dlu
r5ryGunddauu@lb ulqroeir P g o-orL-u-t gq5 dlo'rL- erilaDsu5lorn6i)

GuaInuu@denpgr. r6erlleil F e-b R e-D gaorpGu-t A O6i)
e-Gn5il Lqnruo{ olloreorulqrb 6lscir6udir ro6rppnd;o$o5qd)
gt'ltbdlenpor. B O6tl aoflafi gm>rb refiundouu@rir Loglgntbar-b

e-15CIllp onrrtur-@enenernEu Y gFOLor Gona5lp6rb
2

F

aor6 anL-@o.$leup$lpO'ilarrGur reftan o-qnu-rqd; gmraLb I erofleir,
4 X=r=+

[utb. 6 gu unfiti;s
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9. A, B ggdlulor gqD Dn$fl Glilerfl () Odn @6 $lop&dloGlenotd; GlonetrGotnri. erpd;oLcrneur 6giludrqe0,
?)lp(A)=t,pa-nry=1, p(A,nB)= a erorg pquur@eireirg;.P(B), P(A'nB')ggdlurorpopti;

onmfi5,; @ni1q A',8 ggdlu-rem goorglGur A,B egdlu6r$dldir 6lluq dloD&dlsorend; Ogld;dleirpeot.

10. geirGleuneirgr.b 5 6gxrb oCI)pDF gp$ Gry $larp6uoiro@ri;@ @6 gSanqrwoeir @cuti;o|i g|Gg) Geucorot

ereu6dfetl 
-OdrU, 

3 q1q6. gorpdldir 6arr, @orL-uD g$dlul @lanirOrn 3 @BOti' er-0rb' @eioter$g,t

$l olplGlueniraor6'rullb onmfu o.

)K- * lue- 7 gu uni6a
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X- e3r}gl criornti;aqryrB6 Lor$$qrb crllorL- aqggla'

Sri Iankal)cpartment

$o:mrthrtottb

a@)o oeo)booodeo @ eoo) D@)o oco)oooodqo
fomrd,,r,mr.b gul]idlma,al trli a'+,.1 ilod$lii"b6flli'

Sri Lanka Dcpartmcnt of L:haminations. Sri Ianka
oco)booodqo @ €oo: oem oeo)66o0dQa
d,a,arr.c Oouiro,ri.t I tfr'.r,r,rab for';wd',totti

C€cd @crg) Eococs, 2019 qeo#rg
(luLl P[)u uflore, 2019 go6rbS

General Certificate of Education (Adv. Level) Eramination, August 2019

eoogzdb ro&oo
$ormfO Edgtb
Combined Mathematics

il
n
II tr@ tr

($eiroflorn$Fr6rfl6b I q6dl5l r-loriuSqur5eunro)frdl eUg@GodDo:ri ggild;doirpO')

11. (a) P, Q a66tgnb OO onryoefi OO Gfl olsl arglGu rDqpn gqga@seilo@Ldil OGq $oreuleb

@u-rrn6dcnpem. GpqD /=0 6eil Podfi GroLb zms-ls-Lb Q@e.Geuarb(z+9)ms-r p-ri>

es(6rb.p6dir Lonpn q[(p@oeir/ms-2 e-Lb Q @6r ronpn qt(p6"tt (f *fO) -t' ub g56rb.

(i) t > 0 60O P, 0 eudlueuffleir @uti;arnraqfid;6 gGry erfluuL-p$lOD

(ii) r > 0 60g P GpnL-quno Q @dl @uti;o$$fg GeuGlpnlS euf uur$$gl6

Geus - Gpq eloryqtr6Dcttu uqSbuqulns 6xdD[t5'

Gpqr-b /=0 @eb anrl P4@T5t a;ntt Q@glrb unqrBe.2}} r,6$p[ cpdirffneil @6d;dlcirglGlSan Gogllb

pquur@eiren5. O eSoTSl P gti; srSgl 6le6b6xpSg arstb15r-b Gpq$6Dp{b snmils'

(b) xanppylonor Gpqti; oooqoeir e-5fr6n gllseurb aE Ler)Lu @[ ggU dtrnot D C

Geuar-b u yt-66 unuldairglg;. l6erfleil oanqoerflcir r.d5 o-airor A,B,C,D ---+----='l-
ocirgrr-b qeiroflaeir OO s'l'Se1 g-sdla6nn.b. d'[ GlpnL-quna 

'onpnd; 
a$ "'..-,"'

v (> u) e-rdir 6u-rlirOr-b B' Brerairglr-b @1g urqioeir 6)Gr aemr$pleil A 
- 

-,'"'..
eqloror g6rBdldir uutcnpiaoror ggryrbr5d;dleirpor. uL-6 Br @Fdt5b ,,," ".*
7d euglGur c 6pos GlaaftEu rSairorq 6l-e CD O5i) egg|| sudlGu A B

erpSlquGund;deb D @f(q& Glueildlcirglg,l. uL@ B, CPgaSleb 6lo'" AB O6i)

q'u erUSlGu g1pdir Gund;dleil B 6pCO& CreArEn Llleirorq BT euSGu D 6ECOa Geei>dleirglSr' OGf

o-6erlleb 81 CIdir A goflcDfCI C erorqd;orb B2gd't B oe$ltUpgl D erLoo'rqti;6Lonot @ur6ana6gd;6

Geua gaii;Gsnmflaooeni ulgtbuqulno ololqtr'

Odeotu6orAgast6psrCgfonor @ud;aggeb ur--6 B,@air od +(J;7 -7*u)o*e 6rlre,
Jzt t

B @a0tUfel D @@oneor @utbo$$eir uL-6 Br@eir agSlenurd; anmfts'

n, nrgbr @1q urgareuLb o@ a,ffirpdl D D m gqorrqGlLoen GLoglLb onr$a'

12. (a) o-6eriei> ABC,LMN gsdlu gotbGanouflo6n Ae B = LfiM = 
n'1'

l,EC = Lf4N = * *g*q** BC,MNggdlu-reufopti' Glonoirr-

gaarllaair gry guu'Lonor dlonr $leu$$oir ri5 oorel6suurSehen

@flr,pGul X,Y aatglb @6 g1-llwor dryrour uqelaLo S'rqsericit
qerilulquq anroutnisofl gfirns s--6ir6Tr SloDeuti;6$g,tti; OUlti;tO

Gelu$aeirngri. d*nq 3m 8 e o)Lul 4uq X g$ol5l

dleugddn r-dgil auln$otona @urriro$pti;tbprtr @tUti;Ob

gGF Geueoor 4nq r florouu@gipfl orer6auurGoreno. AC, LN Sdlu G6'n@scfr Lfiur

goapir5aflair gr$lquq efl6t{ri; Gon@o,enng,lr.. A, L ggdlu6r$$6i) $lereuuu@$9uulL $16 guut-oneut

dlplu-r aurJa@rbg, €roeunoe Glaeitglrb gry @Geuunor girL- (pr+ulrF @eopdan @15 SroflaqDrdtl

gOerp$u m, 2m erairgUri $emflqoeocn o 6DLtl-l P, Q amgtri 6mfl$6.raaeir @oremrd;auur@efterot'

L-15oflp anrruuL-@airflI6urgl 6ptt ri;o glo'rLoerileil 6orrp @Erti;a,Lona @15ti's AP=AL=LQ=a 4a
@6d;a$pti;gJrynuP,ggd1u Sooflti,oraoeir gooarpGu AC,LN4fituerSfan r-6gl ererd'auul$eft6r6l'

firgngd gulCItlert6SgJ of1@erilti;auuGdleirpgr' X 4orO Y n €ilo)Ltx a@ti;6lb Gplgerp a' g

ggduierfgt6i) gt
8Eu urId;s
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T"ilF

(b) 6oll$ srlluur-@efi6norrgt gq g@r'jrdlul giuronem 6pnur ABCDE

96 Sleneud,gg5t5 p6rp6leD p5loruu@gpuur@eir6n5. 66nb 2^fla g
o 6)Lru u@61 AB Gpryna 6od;orn gxGg Geuoreir gt5t B@eil qgo,q
2ag >on,tu orLLU u6$ BCDE OEOp 6pnL-a5lulno @1qri;dlairp5.
A, E ggdlur goomrseir oloullb O OBg $onolqppna Gr-oGeu lefteror.
dmAq rng s--ffiLut @(D 5tmfltiera Pqgor5 Ag6b lqpnuSlqretrGen
oreuti;auuL-@ guleria5lqD$O Glugreuno oil@olkBouu@dleftpgJ. OA'

rafi GanoourD e(i.e.zn\* DFsg*qrlGungr elmfl*oro P
\J /

@eir o6l v qor5 v2 = 4ga(2-cos0) @ffn6b pluu@dairpGlpmrd;
rbfrL-rg, g[rBoffir$pil6b gtoufki;o.ro P dOt gpnu5lorneil .q$d;ouu@rb

LoElpn6a$alpd; armfta.

Somid;ora P Odn A 6n5lCUpgr B @Sanor @ud;a$$eit g)tpcir dgl
6pnu5lorneb qg6auu@rb r-oEupntba$otpqLb anarira.

gtmfld;oro PeSorO B gtb srdlgLifun5t gmfki;ooa P LdgJ 6pnuiomei>
4d;auu@ri Lo6tpnd;ar-b a@$uno onEd)airpGlporti; onr@a.

13. diorL-qL-eir GoneuorLb Z @p enul$p gq guuLonor

dlo',rupp FcTr5$ldir gt g4$lquq oflqd; Ganrrgeir r,69l

O ggorgt gsqb dGp leircn qafteiflurno @6d;a O,

A, B ggdlu-r qeftofloefi gilGp 6ufloleulletr OA = a egsqri;

AB = 2a e$oqb @6ri;lqLonEu reftoror. @uSena

r$enb a gqb udeirgafieoro Lor-@ mg g;qu. rcnru gq

@Geuunor r.deirpaio'ru @orpuJlefi @15 E@fl qefiefi O
lrcfu @oremdauul glqri;6ri g4Gp Geuorir LDDoEtul

Uofl 6lmf1q rne LffiLur 016 5rcofld;ols Ps-Lcir
@orond;auur@ofien51. 51crfl6ora P SorA qeirelfl B

ts g4orL-qD ereoqd;6r-b @orp Gan@ OAB erglGul $q9d;suugd"np5. gt5dir r5eiremfi 51mfld;ora P
gu-rerIln5llq$g erll@erlld;auu@danp5. B @a5lO$gr A eueoq66rir P gdir @ul6s& aLoefiunlnergt O = x <2a

@Eto x*€(r*1\= 0 Oornob pquu@dlcirpGlporti; snL-@o; @nn6 AP = re$@io.a\ 2l
y = x++ eior6 Glancrir$ GLorpodrgg @u-rd;au aroairuniqor * t=y =T gpo eur+eu b y+ctz y - 0" 2 -t;
@eb LognuqqLb etqg5ta; gnircoco = 17.
GLopOdlpp eieiflu @ara @uti;a$$air enLoul$orpti;odr@ Opdlfrb j2 =r2(r'-y' )gu uueirug$$
oleeb c gt.qrb A g glo,L-qLbGungt P CIdir Geuo$orpqb sncrila.

O g gxorr-qrifuir5t P CIdir" GeuoLb ,nA oaneb onr@a.

B 6er5lO$gr O OpO $ulrri6erp$6 P a@d;6r-b Gpq,b

k=Jj-J6.
5;cmfl6ano PSem$Og gxorL-qLbGung g5l F6n5dlfr6u Glurng$gna O @eb Soreuuu@$puuL-@efien
gq guuronor p@uqrair GLon5ldlcftpg,t.P@pOrb p@uqii;6r.6lorr-Gui loil6Tr r-dcfierlrDolib 6omrorbegUtO6.

I
O< e = f erofleir, r5enorq dls119b P Odir @ud;ari aoiu @ore $uti;euefigl erord anr-@a.

''17

14.(a) OACBqfi @ormonb aorqrb De$orgr AC r.fot AD:DC=2:1e$o &Drboryfifrfia s-6irc'n ryfteri atotqb

GlonefiGemlb. OwbrSt A,Bggdlu-r qeiroflaofleh pnem6 sneiSlseir gourpGu-r l.a, bgst5rb; Orbrqq /,>0 .+@Lb.

Oe, E6 adlru oneiSlaeo m a,b, )rggdluerspileir o@gSorqd;o.

@uGun5r Dda-g,t Ert gbot GlunirggpnorGlpord; GloneirGerrrb. Slul' h2 +2(a'b)/.-lnl2= O

oem6 anig, Inl= lbl+aorLl AOn = f es*"r,i, @6ur5en,19dn Guguronorgorp$ anmira.

,E{""'' (*).'*}
aorqb snL-ga; @nirO

[ud,. 9 gu unid;a
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(D) ooLourb O 4sqrb 96 ud;a$$en fenub 2a guaqlb e-6il6n g[ gqgnionew elguGsnmfi:' ABCDEF
Odir F*ggub reftm gldirEl 4gr*-* @(D GlpnOSl 6onmir@enen6. e-pu5dl O @Orrb

Ox-eAeu OB eu$lGu-ru1b Oy-ga&u OI1 eugflGuu-1rn @6d;a erlloraaqryrr-b epxpddir pn$ou qefieifloqgrb

cup6amnen 6glurJL-r9eil ffpqeiren €lllors)ffirui$ anrruur@enenor; @nn6 H gg6ur5 CD @dt]
p@ uqetrcrfl un6 rn. (P dl qppafl OD a Ldpglfl glb elend;su u@dl afi glem.)

glrriou qeftoff plror6 aneill ollene

A ai-Jiai 3Pi+{3Pj

C ai+J-laj 4Pi+\f3Pi

E -2ai -z,l-zri

61pn66l gq @mcnrti;6a uroerglqatreirGlpor6 trrrLg, @elcrruiair $6uu$orpeb aneono.

-@uGun5 FE euglGur gnd;6rb uqSLocir 6P N g e o)LLU 6l(D GLoeu$a erllors $$6lptr6$uleir
q6pguu@dlairpO. Ll$lur GlpnOdl OGdOrb gafl erilensulldir ulqLoair, dl-e, pnd;oti; Gsn@

egdueufralpd; oneuia.

15.(a) geiGelncirryrb Senrb 2"a g o tr)Llr AB, BC oorguri @tU tynan
Ganeirsen B O6b 6luulDflo gaL-L-uur@eirerot. Gsneit AB @eir flotp
Wvtb Gone0 BC@eir dloarp 2W vtb gu@tb. (po)ol A OtU dlo.,atpp
qetreriulr-eir Ouurorrrbu rllelerrd;aiur@efieng't. AB, BC €gdlu Gonabaeir

d$Cpa pieleuei;6$g,rL-air goolpGu a, B ocirgur.b Gonemdserreit
ggri;dl{iiGlonmi196oa @$GlpnOdl 916 $leoreutbggirg,tp perp$leit
LOoUp oll ruur@eft6Trcxffgt C O6b BC @r!6u 6ari6$pnen 96

giooreufleu rJryGundld;grb 6l(D erilaDs # g*n* pnriug$ar

encuggiqd;auu@dleirglg,r. P=Z "*e *nJg, goLO Be6i) Gondr

ABgU6dIg't Gsneb BC tigt L@pEutb roEugnti;a$$cir dlotti; a'orpqrir

$leoauti,iq$gt6 u"orpqri onmfis.

tana =
VJT oorqb arr@a.

LOotlE snrruurgen6n eLL-tuL-6D g16xpdlfiir

lgoororoofle0 OUULDra (IDLLUULL AB, BC, BD,
DC, AC oairguLb tsDOl $Gei:eneur GsnaitseneirS

6lanarir@en6flg,t. CIrnO AB = CB = a, CD = 2a,

BAC = + 6r6drp pquur--@eneir5. sLl-uur-6l)
o

A O6D OO dl-o5p qenerflqL-en guuLonau
rJlormrei;srlurganeir5t. goLG D O6b 6l(D tf,cDtD

I7 Glgnrriroer5l-uuL-@, AC floreoei;g$gnsqrb CD
d)orL-urnaqrn @66o UDr@ C@6b Goneil ,4B6pgu
aLon$pryLono e-(D6flp anuuur@aften pianauietr

rlqGu-rndldlgr-b 646 aSleoa P @omeb gO SleDaxilggt)5$

F6n5d6b srruur6b pnuu$$eb oreu6auur@efien5.

Guneillair 1qglurJL-otu uurciru@$6t D,B, C 4dlul
Epr@aq66 O(D Folsuq erfluur$6Dp orol[5.

0de$cuFst

(i) @qgdD6xoenn, rorptilltb6Tlll etot ei@$g,lmq$gl

(ii) P gdr GluEuLonor$orpqLb

snaxfio.

gSgr Ganebooflglri lefter porauqoeoenqb

(b)

[ud;. 10 gu unfiBs
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16. (i) q:ffiV ag3 Lollur giq dqnor 6lLoeb,ar5lu gqorryerllri; arinllullcir 6t*flq eoruu-lrb gtpeir enLoulpdlatfUpet
)n
ff orrto5tul,

(ii) qorq a gg e dDltu 96 dqneur 6[-oeba5]u glorq6Ganen 6rL-qdir $lcraq orLourLb gtgair olr-ou-rp$lor5liUpgJ
a
t ofr[F5rgDltD

@qD{irdldirpclporeb onr@o.

orLourrb O gqrb ggerilrS 2a gqri lcnru OO dqneur GlLoebatuj g[mqdGsnen
gr@rafi LOoSlp snrruur@cr6Tr6rllgt r$mio 2naE LolLLx g15 Gpqu u15$
AB mqrb erflL-L-ri BD ggewg,r ,48 gBOs Glerrirg$pns @6ri;lqLonEu ggml d E
e o)LLU gq gorq6lrru ugpil BCD or;r4tb Gloneuirr 96 drynor arbrllu5lalneit

6au-ruuu@Lb 96 6ueba5lu-r alourJrg ABCD g eriolpuunou 6un6$fl6rpdir
(p6Db OO aledrg 61aulutuul@efien5. qoirerfl A gor5 g[dDry{i,Gsn6n$$dir

eriloflbq dU @@ri;OLl gGF GerLeuren OAgU6drO AB@pE,b Galiqgpnaqtb OD

4ff5 AB @pOa aLongpqLonaqrb c-enenem. GLoglr-b BCD 4a'grt OABD @d
p6np6l6b gl;o.lDt!g,t6tron5l. gXorryd;Gonen$$cir 9t6D@u uryuuaneiiair $lmflq o
zb ansufhguinir glt6Dq denpsleir 6mflq T u" q@b. aqclirguieir $lerflq

orLourrb OA@rirya dGp srrryr-b &(f"-2] -f)a@slrrb O @snr-raolb D

@@rrnaqrb Gluebglri Ganrga5l6g5 grnb *a @glrb reirorGlpor6 anr@s.
l9

o[fiiirq OO oqrnor dleirl GLocls r-65t gqorryBGanor Gro$uquq g4p@tldir
6pn@olarqglLorgt ooerssuuL-@erien51. gleoIsGsnor GLopuryuLls6rD

GLoorad;1qr-0orrGur rafieir rqnulq6 qemraLb * *"" fr g* p5loruu5lGeu
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