
4581
au20t9tr0n-r NEw)
@ @ @ffi q.ffifrl tgCgu ugilutlfiataularuLg / All Rights Reservedl

6L6ILflft
qdlqglgOeiloeir :

* @eirerilorn$pnoir u6gl A (eillamd;o6ir 1 - 10), u6d B (e.rilarnBoeir Il - l7) erairguri @6 u6$aorrend;
Glanenirr_9J.

* u6gfl A:
oebarn erilarn&o6gti;6rb eflourr 6I(qOb. gsi6leln6 erflornqd,qgoflur o-rog,t eillolraoleir$ pluur@eireir

OL-gdlcb dr(g5to. €roal$o @rri Gpamruu@Guoflafi, S[ Goal$a$ gneirooleiru uutairu@gpalnD.

)i. u6$ B:
ggfig erllom6aqg66 ron$$qr-b orllorL- aqgglrb. LIDOI eflorraoren$ pquuL-@etren pnetraerfleil dr(g5ta.

* g66auuL-@eiren Gpryr-b grrgereorL-$g;Orb uOdAO6Sr erflarr$pneirnan5 ug,gflB@air er5lorL-Eg;neiroqg6lq

GroGal @6ti;o$gttib5rts 6tU u6$oorirqr-b @emnr$g,ru ufi-ore ooirl-u Grofuniororulrenfl-rb
olouroflri;o.

-,t3 eilorn$pnoflor u6d B gB wn$$ytb ufrooe Dmitu$$at6$gl 61ererflGu erGg5s Glueilerg$6
srglrodki;ouuGr-b.

ufl-eeqeoffefi erGurnoOdpCO mpdnb

(10) goron$p aof,gilb I
u(5d eflonr aoil qefioflseir

A

I
)
3
4
I
6

7

8
9
10

B

11

12

t3
t4
l5
r6
t7

6un$ptb

Glun$ptb

@eud;a$$eb

6119Sdl6i)

6g!uil6t-oneeit

erilor$pnetr urft-uay

uflda5l$pery:
1

2

GLo$unqamu Glru-rpelry:

@ @wuflw un-68t-t-titlNew Syllabus

6 6 goot Ooro oq,r
G! rtlrerb @eudla:.ru
6 6 eoo) Oo)o o€o:
G! rtlrerb @eudla:.ru
D ri l-anka DeDartment

€ 6 eo6) Eo)o oqq
I .t rsrLi @or:rja:.r,tt'

Ao)o oeo)6ooode,O € eool Ao)o oeo)booodeo
4eom6,rerD @elriro:.rl urfuoneg $aror6amt,

, ,Sri Larka Department of Ex'aminations, Sri l.alka
ogo)oooodeo @ €oiD) Ao)o oeo)6oo0dqa
6a5rr$ Ooud6.l,bu urfroro$ di6D6ourd;,E6rr[b

qOnorD eocg 6to5ro cre (Cad oog) Etocoo, 2019 geocc34
66i)6ffl 0un6$ Utn4lir ub6f (tui 4Dn ufr-oru, 2019 geoi:S
General Certificate of Education (Adv. kvel) Eenination, August 2019

eeo$zdo co&oo: I
@orenfiO semf,gD I
Combined Mathematics I @ItrItr

vLw

@6h0t ndl$gflutrab
Three hours

gOr:d 8o8@ rDceos @adrr2 10 8
Groal$o orndluq GpfD - 10 $d[-n-tuoeir
Additional Readine Time - 10 minutes

FFITol6n orrdSgl, ollonBoorengb GOfqcleurorglfi6D ollorr- aqggtrbGun5l gocilEuflorro

eillerr6seoen gqguaoro5drii 6loreftoglj66 €roo$e omdluq €ftr$olOu uuretuuCIJb6a.

fuu. 2 gu uni6o



AIJz0rgnOn-I NEW) 2

U(5d A
n

l. sdOp 6pn6gp6q6 Genruruouu uuairu@gg, o6b6Dn neZ+ @pOrb )frr-l) = n' ,*

6lUrqa. 
r=r

2. oGl erfluuL_F$60 y=l4r- 31, l4-2lxl gdlu-reirpdldir 6IdDtL{{5o)6Tru u6Lbugtune oltr)[.5.

06e$oror g|sixuSr SoEl eillSune, erooflaSl lz.r-31+lxl<3 8gF $6u$u-rnaob xoair aobeun

GlLotuu Glu6uronomr6roo'renr4rb erarfis.

[utb. 3 gu uni6a



LLt20rgtron-r NEw) 4

5. lim
x-4

,1, -Z -t =12n
eror6 snL-$s.

sin(z(.r- 3))

6. y=,8, x=0, x=I,y=06r6irgrb ereD6nu5lsaflorneil s-dir6ndD1-6auu@r-b rJq€paD x-€r&oreu
Yx" +1

urprs 2n gaurqulairrerfl@IrLror apSpuu@dleirpO. @eirelnEu rSglurSl6auu@rb $mfiLo$$lafi tr6l5l5Tlol

!(o*ln4) eiorrb onL-@a.
4

[urb. 5 gu un[6s



au20rgtron-r NEw) -')

7. Cqargr r€R@$6 x=at2, ! = 2atgduer$glorneil uqonargoorgrurnog gquu@r-b uqerooen6erorB

6lrneir€ernrb; 6rnO aro. ulorolcTrq C@pOu t)6rr6rn (at2,Zat) @r;o e-6ir6r 6lc6ircxdir GanL-rgair

eLoairun@ y +tx=2at+ af3 @ornsil pquu@dlairp6gor6 onr-@o.

u[oraDcnq C Ldgil q6ilflfl P: (4a,4a) Oeb leftor 6lscirar6ir Gsn@ guu[616D6nolcl roEuurgqr-b qetrerfl

g - 1aT2,2aT) @p ufr$rbdleirglryt. T =-3 oorti; anr@o.

8. l, lr46lwor gro'rpGu-r x + y - 4, 4x + 3y = l0 qdlureir$gilornetl pquuSr-b Gpq€ar@sctenor6

GloneirGornrb. Gen@ /, 
'6Or 

P,QaefigD @6 GolEu€orpnour qeiroflaeft, €)uqefterflaoir gelGlornairgilgurn

@tODgt €on@ /, @Ssror 6leror6$gJ$ Orr[D 1 sr6D{brrrb $q6d;agp6r65r6, tefietal. P, Q

gdluier$gtair getra"gooren6 anario.

[uti;. 6 gu unqd;a



Au20rgtrcn-r (NEw) 6

9. qotrofl A=(-7,9) goro orr--r.-r-b s=.l+ f-4r+6y-12=0 @p6 GtoroflEu_r @6ebdlairp6pord;
ott-t--tb ^l = 0 ri5l o 6il6r, qefiofl A OEO rilo gmirolrou5lob @OtiOri qoiroflu5lair qotrarE1oo.ren
ononho.

10. 0 + (2n+ l).zr @EO

tanft=Z-Ji ntr

A
t = tan* erar6 GleneirGornri; @uO ne Z gO6.

z
c-ur$pgfla.

coso = # "*o

** [utb. 7 gu unq6a



4581
LL/20r9n0n-I NEW) 7
tue @ M erffi@/(q(ryu

-x- a6o erilorn.beqg&19 ,ongsytb oriloru aqgg,re. 
u6dl B

Il.(a) p€R aorqfl 0<p<1 aorqr-b GlaneirGerrrb. I gorOroroairun@
g|6frU oeot6 onr@o.
a, B gdlueor @,*uLoeirunL-r9air gleun'roGlenal6 GlsneilGotnb. a,

p2*+Lr+p=0@air@(D @ilD

d Egdlul @fmirGrb GlLouGlurar6

erafl e-ul$g[tlo.

anl@a.
d+B,oBqdurer$ffiD p@ei: otU6l : ,1p-

(a-I) (B-1) p2+p+2
aortb onL-@a. l

dp
;, p_, *mtdlD5DD graldaernod; Glarafig OOuqe uroahun@

(p'+p+2)x2-2Qt+I)x+p=0erorqr-b @rbgpalru'raeir @reuir0rb Gp[ aemqr.b anL-@o.

(b) c,dgdlureur 6O U&duroci:orp GlrourGlu.radroeir eieorqb f(x) = f + ?.f - dx + cdamqtb GlaneirGernrb.

(x-c) q6r5t 
"f(x)@air 96 enqomfl eiotqrir,f(x)qorgr (x-O @arnsb eir66suu@tb8un6 6$ cd

erarqr-b pquur@etreirry. c, dgdluer$fafu GuguLonotureeorenti; onanilo.

c,dgdlurerSt'lair @uGluEuronorruaqgtbO,.f(x) q@r6 @+2)2 @orneil orqgd;auu@r-bGungil r.6$olu6
anarfia.

L2.(a) P1, P2gdluar goeop€u {A,8,c,D,E,1,23,4} , {F,G,H,1,J,5,6,7,8} eudluorfirJorneb gquu@rb

@6 Glpnarro6leireor6 GloneirGernrb. P,U f, @a5lO6Or o$rbouuur- 3 GerelGerp o(9gg'too,6nullb

3 GeireilGelEu CIarbsrruanorqr-b 6lrnafr@ 6 goalau'rseneird; GlanadrL- 96 alquGlcnob6Dor e-6eiln6o
Gelmirrgqefren51. rJleirot6rb geirGlern6 erorsuJlglrb eranLo6eggd;a g{FForoul 6lareilGopt

orqeGen$aeifl afi eiariroufl6oroolur6 snanfa:
(i) oeiraln 6 Epaunira@b Pr CIs,5lOfO rong$qrn 6pf1$Clg@ti;auu@dlairpen.

(ii) 3 goi;uoraroetr' f, ,@altU$Orb qomru.r 3 gparapro6ir P2 OatODOtb CtOflf6lp@tbauu@dlatupat.

@) reZ*grp6 r' - I 

- 
aote{b l/-= - 

1

'J, = 4;* ryfus1, * 41 ' r rffi oorqr-b GlsneirGeirnri'

r€Z-@rPg Vr-Vr*z=6U, ootd anr@s.

eraor6 anr@o.

r=l

reZ* @Eo 4 = uzr-r+(Jrraant GlonetrGelnLb'

nez*CIe@ iq = h-
r=l

06leOODO, glr96fcb 65nL-i
o

)*r ttt6dlafipGlSor6 anrq, erpair a"L-@$6l5nomarul6

r=l

€ €oo: l 0oro oq,o:6oo0deD e €oo) Oo)o ogo)booodqoi,,rcnb $orotd;r,srrrl, @erlriol,r,r'r trlt.ol,oo Doreun*bam-rl
i69lbns, Sri l,anka Dcparlment of IJxmilnation-s, Sri Ianka

@ soor _6on oicpFRqo4nP^fl+eApitgn !6{tr9g4ooda.:eoe-Qflo oco)6o00deo € eoor 6o:o

gO:roor oocg tco6a op (6od eog) Eocoro, 2019 geodc34
aeireflu 6un6g ptttr4lLJ ubfly (s-url' F[)u ufi-or, 2019 gootlg
General Certificate of Education (Adv. kvel) Examination, August 2019

[ud;. 8 gu uri6a



\

ALtz.Otv'0n-r (NEw) 8

r3.(c) n=('1 -'l,u =(' t il,.=( b -2 l**,* ABr=cego
\0-10) \r-a4) \-1b+l)

@6tba$p6agna$ gnutlila6eiralts GloneirGelnLb; @1116 a, b eR,.

a=2, b=lam&. onl@a.

erpg,rreir C-t OOiru$leDonr oorqrb arL-@e.
I

P = i(G-21) aor6 GaneirGernr-b. Ftg otg$l,2P(Q+3I;=p-Iqo @6ti;agp6ugnag gnurD

O eJ anohs; @ral6 I qor5l erflone 2 @air eieleroairunL-@g gnuLon6r.b.

(b) z, z, zreC oo16 Gloneir€elnrb.

(i) Rez < lzl oorqrb

l+l=fi*^^^

z,+ z,*0 @Bo Re (+)= hoan 
e-rugssire.

zt+22*0@Eo *(# r).""(;h) = t * ornuruqu urrpsr,

z,zraA Oeo la + "rl s lrtl*ltrl oor* anr@o.

(ii) zr*0 @rp6

anl@s.

(c) at = LFJII aeir& GlsneirGarnr-b.

l+ a gg r(cosd+ isin0) erairgrrb eirgelg$eb o@ggrlorryBo; @rwO

glemflu-ruuL- Gelenirrgu-r rong!aSlaeft .

p GLonureirflair Gpfrpgenpr! uu-rairug5df (l*r)to + (1+a)10 =243 srer6 onr@a.

s1x2 -+x-11

r(' o) ,t(-t.e.u) gdu-ror

r4.(a) ;*3 @Eco f Q)= oantb GlsnefiGornr-b.
(x - 3)3

6luU6lx+3 @b@ "f(x) @a;t

onr@a.

y = f (x) @air eroqoru erqu6(llon$oeir, y - GlerL-@$Uoir@, $lCfrbup qeirofloeir qdu-rer$erpd;
tErLrgu u115r-burgurno G'xdDIrb.

t 8(,r2 - 33)
x+3 @D@ f"(x)==ffi ocw$ gryuur-Gefieno.y=f(x)@air elatlr5air erflu$$u qeiraflaeifleir

x - geftuoEtaeilen6 ananha.

(D) srCU€s leir6n l6eifleil ergalulri; Glanarir- 610
Gle6!olr-r-6 s-bdldir grqpgJdrqdir orgel$$eb leilen
OO Gudlatu onL-ruuL-@etren5. et5aiT erfiSp denb
30cm lLb GLosir GILL oil6rflLbltld g6D[ erguJlair
qo'rqu5lair @6 Lorna4qri g6b. erqu5lefi goq rcmeror&
GlsnetrGelnr-b. Gudloflair trorar6Trq Vcm3 gen6 0< r< 30

CIDo y = f,or'Jioo} 6eurneir pquu@dtatupGlpara

anr@o.

Gudlaiflair aororcTrq a-urqfpuL-uLono @1q6a$gd;apna
r @eir GuEuLoneor$olp6 snarfts.

,f'(x) gorgr f ' (x) =- 9('r + 3Xx--5) 
Oorneil gquu@dlairpogord;

(x-3\"

[utb. 9 gu unid;o



LLt20t9non-l 9

4

15.(a) 0 sd < fr anat rltrdlulG x=2sin20+3 gil uurai f t;- '

-rrdmr.u. 
D@u ur[Srurui x=zsrn" Y+J tsu uurdilu05pt,J {i= d,r @cfi GugLonorgorgri;

3

(b) u6glu rJleirorpirsaoerru uu-rairu@g g, I .. #4-dx gri; snohs.

t

t>2 @bo f<tl = [ 6fudx oolti; GlonefrGelnri.

3

t>2 @ba f Q)=ln(t-2)-ln(t-I)+ln2 oeur e-ogpfrle.

u6$aenno$ GlsnanoulLarau uulafu@$dl, f h(.r-ft)d-r gB ancnire;CIrryO ftg6 6rou-rrir Dndlat.
J

f
OdaSlODU, lf(t)dt gtb onoira.

tub

(c) a,Dgdluar r.ongtaStoornna @6d;6rb Elofurlil- | -f @>*= | f<o*b-x)dx gu uu-rairu@ggJJ
It tt

f2fr)

| !ot- j o"= | e'.cos'-x dx oent; am@a.
J l+e' J l+e'

Odaltobo, j *dr @air Glusronemgars* anonira.

-n

16. I7-x-5y-7=0, y= 1 oairguD Gpq€an@aoflair 6orr-@u L{6treifl A Oair geftao615,onr 6r(gbt5,.

@d;Gon@aoflorneil q6auu@ri a'iraffionmrg$air $6u,pntbdl I aal,d- GtoneirGernD. Gp[Gan@ / @eir
srDdirum-dDr6 armiro.

P geotS'l / r.d5l s--6iIGTr 5)(D qenoflGlu:or6 Gloneir€elnrb. P O6ir getra,,gaanr;'r- (U,+1,2),+1) sror

orqgpatn6r.oor6 onL_@a; @rnr6 /.CR .

B=(6,0)oeot6 GloreirGornr-b.B,Pgdlu qetreiflooreir 96 al[-L-$$efu graloroornsB G]anenirL- errL-L-$$air

slrdilurrtr)L S+7U=0 oem erqggolrGlLoorri; rnL-@a; @rnr6 S=l +y2-7x-y+6, (J=-3x-2y+lB.

ABA OO eil[-lons6 Gtar.arirL_ errL_ggilair er.oeilun@ S=0 aeor c_u-t$g4!e.

B@@rL-no, /6EOe 6lern6$pna reften GpfGonrrgair eroairun@ U=0 eiants 5,nr@o.

aeiraln /.eR @pOrb eLoailun@ S+).(l=0 gd;Glsnouit eirL-L-nioerflail rdgr @6uu6qD B@oSIODA
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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.
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d: P - 3:2 erefr.rah, €r.oGar (a) @eb reften @Ur6lu €ueurpu uuairu@gg! o = 
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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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