
8562
ALt20t9totn-l
tue @ M qrffi@/lgoqgti uLg / All Rights Reservedl

@ €od) eo)o oe,o a@)o oec)oooo-dqo @ goo) ao)o
;=omri Aorrnano-u 6nml&,a.a;.t' @culrilarou uftax$

, Sri l-ankaI)eparrmgnl/fiiutiti5liilir, VifterbD$a(lndgfifjantqiixN, Sri lankaDepartmcnt of Examinations, Sri Lanka

9%8,,g's1,"' ffi,rstfiffih?1"tio"R?#.,'T,i*",i90

qO)rccr;l @ocg €oco6aD og (6,od ecrg) EtocaDct, 2019 qeo#4
E6i)6iilu 6tungil5 WtIWir ub$y (e-uil p[)u ufr-olo, 2019 gaoitfl
General Certificarc of Etlucation (Adv. Level) Exanirution, August 2019

oos8zo SqtscO

6uen$eeiiluretr
I
I
IPhvsi @ItrItr v(w

@rafr(E adgbpfluLnan-b
Two hours

eUllotUt$Pei:oeft:
-fs @eleillornOOneir 12 uBorrysflfl6b 50 eillanrBoeoelB Gonmfi@eft6ngJ.

-* aebon eiflornBoqgBlqr-b eiflolr dr(95t5.
;i3 erflarr$pnafleil gquur@eiren @L-Odeil LrDSl alGlofiolm 6l(qgl5.
;F ollolt--S5nelflair r5$ud;55dl6b pquur-@eireir srdqgOOeilaeoeirqlb oorflIlDtttb elndl6s.
;i3 L G15nld;or-b 50 eueoryqetrcr erfleirn6asir gelGlernailEuti;qr-b (1), (2),(3),(4),(5) eiot @axior.dL-uurr

eflorroerflsil cflurer eeilalgl r-6lsu 6lun6$5ara erieoL-o'ru$ Gtpffc]p@Ogl, slg;otrB
6pOrb @od;eglolgg pquul@etren sdloruflO5a:o@t{b6 sto)lotu erflorr$pnefieb q6ir5rll9 (x)

@GerOafi qpalb orL-@s. sdrlurorou uueiluoEiOrb$Ln(il.
(rirur5emnarnol gi(lpGgeil I = 10 rir s-2 srorti; 6aneira.)

2. r+ruu mndla9 G OdiI uflLonenr6loorilF g;156xbl

tiLlzryr:tr-t e) ttvt-z - fii ?tvrzr-t (4) L3M-rT-2

1. rJleirellqrb en:qoerfleil 6IO 6lf e{guusDl ealeefi6[?
(1) m (2) J (3) cd (4) K

$!ryr-bueir $lo- a:uleb Glgn$Su@tbGun4,

(2) flrtneii,flprponlrlg dlpd;Orb (OFF).
Glrurqri. (4) Geofluunair grr$eopti, 6oo'tptb6tb.

(5) mol

(5) lctvrzr-2
GLoglr.b er$oflB6tb

4.

J.

3. @cD(parorqesfb$b $qr6irdlSD[ gdiIgil

s{t9 61LLD
(1) gryrairdlbrparl cup$o (ON).
(3) Guafluuneir grL-$or5 grdlaflBos
(5) Guofluunair gu$orp Lon$glng,l.

glanfltLansu Guen$osrflua5leb anemuu@rb enailEleoflorurg, eruG)un1qsir
(1) 6 6ern6qoofleutneil gtiauuL-@eften5.
(2) 6 Glaruloroeiflorneil g6auuL-@eften5.
(3) 4 geirnd;6aerflorngrr-b 4 Glaluqairserflalngtrb g&auur@sfiotgl.
(4) 6 6elnBlqaerflewnglrb 4 GaluryairooflennglD g6ouur@eften5.
(5) 6 Oern6qoerieurnglr-b 6 Glaluqanooflaorngrb q6ouuL-@etuen5.

@O q6tr6rflF dlooilq or[flonDrrb niuq ergggtb V(r)@air grrqb re LtrIrsI tDrlp6Dal r.dou dpSp
erUpOdleb ereoaqgluug,t

(2) ocdroornr+qeft 6trs 6latuuuneflseir 6lLoeba5lu eor[r6Dflff oeurirournq6 6r.6lpaou'renti; Glsnonfi@efienel.

i:i Cf"ffr Oferb 6r.6lp o-eiren amirmrnrguleir @1e GleruuLonaiflaoulu uuairu@$gler5air goalrb erenalL-@

eif&anc er$oflti;oe Gleuluonb.
(4) 6leruuLoiror @u-reilrlaeir u-rnqr-b ua >mry$ olpponGlu-torugneb @6 GloleirGelgu 5x5Dtb GleluuLondlseit

gGq GleruugilanaluJleb dlglpenerisb €ergru@ri errdluqaoren$ Sqalnb.
(5) @fe66l6Orb ooirmrnrgtbqr-6lo.rL-Gur Gluflu Glpn@eors6 €snamri @CUpOeb amirarornqqeir @fu

6lsb6Drouln6l dxn 6DlDnflFfi

[uti;. un[6s
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7. odlq5r stdD6u, oglGlurno5l stdDal gduer1lgtdir 6lueir$s @u-rsilqaeir updlur flafier6b o.$Euoorend,

5O5t5.
(A) @Gi era,ralooflorglr-b e6g5l erorSt'leir rfqpairsendTr& eni$$6tbdlaitpgr.
(B) @@ ennaro€gb $q6rflurdrsorn sur6rn{b6lb q$penal6 Glonofi@efienot.

(C) 6Ci goralsqgrb goo,orern6auulalrb.
CLopOdOg u"frpoefieb eigJ / aoosr cfiuneupefr6l / ufurroonrue$al?
(1) A lr,ng$yb (2) A, B gdluar rong$qr-b (3) A, C qdu-ror nr$$ytb
(4) B,C gdluem rongplqrn (5) A,B,C gdlu oeilarnrb

8. ronpn6 66 u llafu orLLU unorgGlurnafgt6i) @ulrryOri 6lun66lenreil6r o-6eill$
onlluul-@efteir6. 6lun6eir A @a!6fO B @EO @uru6ri:Gung't etgeir €eirs
lr,nrpp$ag 6duu6l j

(3) (4)

u@OIr6(OD[ @(Dor[ OorO @O araoeiflotngtLb
(GrSrl O dlorc) ruii$g,tdldirpnq. euGurg'r

(a) sreirOort--ur oraaefiotneb flory d5;,
(D) miuflewreb gilo,D r.dgil,

(c) dangluiarneil elerlgtr)Ltu tr)tbtroflah rdgr

Gleuruluu@r-b GerolaluJlail 6dloctr goanpGul

6l@ pilorpolu-t gilcoald;6$gns Gr.oetl€pnd;dl

10. e-Ooflp anlr-uur-@eil5Trorr0t EpEz,E3(Ef Ez <Er)etor@Ulb e&$aoldn o ff)Ltu Loir_r-b 3 o
@6 (pailCIl I.DLL Gatefi$ (I-A.SER) GIO'rO6l updlu fefier6b a-$ryaeoen& nr_l' 2 :6oof5. 

-L2

(A) uti;$l Lorrrdaen 2 OpOLn 1 @p6r.dorr-Gu Garefid Gluu-rpur@
porGlupdlairpgr. rorrb I -'

(B) ur.brJld;oo agtfu,5ail (pumping radiation) rdr+pair 
t+ g06. 

-Ll
(C) LoL-L-r-b 3 qar5 dlpOrUrdls (metastable) e6$ Lorrrb etanuu@rb.

GLopOdlOg o-Pgraeiflsil uflunewg,t u-rn5'l?/ eflutneneoot utneoel?
(1) A nlg|drttb (2) B rorg$qr-b (3) C r.on$$ryb

(4) A,C gdluror Long$1rn (5) B,C gdlurot r.on$91ry6

11. qerfl eraflLoarital$pileil galunah Geirarb updlu dafior6tir unfrryaeoer6 56g15.
(A) Lonpr Gloruugilaratu5leb 656rur[F6rreir g6t nnEuerpleiloral.

(B) et(lnd;ori oanpqr-bGurot stot eiuGunglri gdlofltiotb.
(C) 656tur[b er$afl66rbGun6 Gleruu$)o'ral 6arpdlairportou-Lreb sgl (5mp6xorL-qb.

CLopOdlOp a'frEuaafleb rflunorg,l ulng'l / rflulnanon ulneoeir ?

(1) A nng$4b (2) B on$pi1rb (3) C r,r$$yb
(4) A, C gdtu-rem lon$$qrn (5) A, B, C gdlul eiebalnrir

12. Glunglu uu-reirun@oerfleil X-s$[ rpuOd] GlpnL-fiuneir r5aireu6rb u'$Euoeifleb uflulnor u"EUu gdnnggl
un5?
(1) X-a6l[ o-rpug$tb 6lgn6$u5leb @O apUrmeir uurairu@$5uu@daitpm.
(2) Oo:Oslqeirseir Gronprgti;auu@erpneb e$eornL-@ GeSoort-uralrr-b.

(3) aGgnroll Gleruutortb6elps6tt qdDpEF Golneilfrglorq GunSlnneutgl.

(4) anauu@D X-o$fioeiflair ed;$ @eopujl@fn-rou unqrb gL-r$$eit 5udlq6tl6n6.
(5) @alSdlryeirooflair ed;g! @pueoug gerflfiuu5D@ X-56lid; 6pnur 6lerDglL-Lond;ouu@5eb €erafiGb.

1.2
(1) (2)

9.

(a) (b) (c)

(1) + + +

(2) + +

(3) +

(4) +

(5) +
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13. 6l6i (plgur un$$q$$6b $qnerflanu-rd; Ganenir@eiren eroflu5leir uoflu@ $lano u$plul rJairor6r-b ansgrooleir6
6O5t5.
(A) uaflu@ $leuraru5leb SlqDun $qne.rfl $lqbr5lu piryneiflu-rndlairpgr.

(B) Gleiruu$o'raleoulu udlu@ gilemlanu-r erflL-rb gorptbqrb€ungl,
(C) uedflu@ flonu5leb ung$ry9$air trdror6Trol 6enp6ouuL-L-neil

€opOdlOO a"'fEuoofleb eflu-rnor5'l ungl / eflulnororot utneuror ?
(1) A nng$ryb (2) B Long$qD
(4) A, C gdluor rrlrg$yb (5) A, B, C qdlur asbarrrb

14. 96 arbr5u5lair @q9o'reiroru-r erfldlpero ereboralu5lgretr€en I @e,5lOffl T2 @b@ GlLogrerno er$oflzboe
GeurqrbGungl s56ir $enb l, @aSlODO 12 @D@ Lon6udleirpg,r. @eGleuairgrarpu5leir€ungl oDrJluJleir

€er.6ki;ouu@rb uti;$

o> (rz + rr)(t, - rr)

r+> L(r, + rr)(t, + t,)

(3) +(r, -\)Q, -,,)

6l@ un56l[O6]ei: gpfuair ernq pluLo Gleruufloralu5lglD (300 K) ergod;ag$grn (1 x lOs N m-2)
e-etreng. no4tn;h gpaBa'Euooflail @orr er[6a goar6 o$ 2 km s-l aaftair, ung$lqg$GU leiren
g5ryuoflefi erL[$dl un6?
(1) 0.038 kg rn-s Q) 0.075 kg m-3 (3) 0'150 kg rn-: @) 1.225 kg 16: 6) 2.450 kg p-r

L@CInp snlluut--@enenernEu A, B erairgtri @O Ganaracoren @eoremruugair epiln O@
Cu[$$ti; €oneb g6ouur@etr5r6l. A, B gdlur Goneboofleir Gprrnrorlq eltcDal Gelrru'roeir glo'rpGu-r

32loms-r,&2}ms-lg6rb. Goneb AO6ir au-rn$or graroru5leil rJlq€ulndl6auu@ri 96 6pL-L-nrn6g

Olguq 2 m emral fen$grL-air D6idlp5l. @Ep eroral €aneil B @gutna pa6rb€un6 s56ir st6Da)

$enri ung,r?

AB
(1) 1m (2) 2m (5) 5m

L@6flD onlluul-@eften qetrerfl q$pu
A @6b s-6irfl r6leir qatg$air ulqrogur-b

6l@ 15dlFF s6nq gerfl g@rl6lb.
eraflu5lafi gcdfl rquugafi 6erpqr.b

(3) A, B gdlu-ror Long$qb

(2) +(r, - r,)(, + t,)

(s) L(r, *r,)Q, - t,)

15.

16.

t7.

(3) 3m (4) 4m

uqriueil orqmrronou qeftofl

$oreqfi
q.n

-----------; 
I

4fieoa'

6q^---------- |

4neoa"

(2)

(4)

18. Ea Glsnefieneirelr-b leften goairpl Glsneireireireilla@b rrro r-6lairoflu-r6o eifleore (ernf) c-Gfr5n OO
dlairaalr'rsqgri e6$orul& Gedl$gl olordo$gtbo @@ eDmD emlLouupfrono$ gquuL-@eftenot.

fairer16b aSEuoofleil atupEt e-uri$guL-e& eBpiloru-re €ud&6b?

(1) (3) (4) (s)

-FrFiif
H'-1Hil

(2)

[ud;. 4 gu unid;o
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19. d'xg21 60 W g q flr,Ltu @f OatL-dlu flo-reuLonfr$u5lair gapairorro& alqqgrduoL-ns 6 A grL-tb
unr4r-bGungr uruul1 Gelrebsglenq 12 V g15r.b. piloratLonsdullcil eleoaeoulqri 5lLL eifld5gialSullb
(glgairorLo grrri : SldDdDI grr-r-b) 5q5rb eflunem erflolt-otuj$ 65flq6leuo.
(1) uqqcopuq,6:5 (2) urggeorpuq,5:6 (3) ur+u-lurfryU, l:2
(4) ur+qu[$g,r, 5 : 6 (5) urgqulf$g't, 6: 5

20. L@otlp antuuu@oiteirdxrgt xyrafi gff)[ R tsu]b 6Euti;6Glerr@u
uluu6rrdq A mqrb e 6DLLU 6t(D rlenn$$ti;6 elooeiru$or5e epd N
erorirooflti;eooulleunaot goptets6seoten& apErelSair (potb OO e66r
e{oolortssuur-@efiengl. @ua6efi g[ grr-ri I gB Glonof@ G]eebgltb 96
Smit Gpftb albr5qrair gyfxra eoel6auul@eirelgl. Gpfiti; abfuigflLr.r
leirer gL-r$$afi Lon$p efgrn iocosat aoflair, ryrafrL-uu@r-b rilairadflutbo

eiieoruolu-r$ (em| pOelgr dGp g'[uull sr6Ganansrru-rngrjl?

(1) l.toANiocosrot (2) LtoANziosin arr

u^AN
(3) -%-ro sina;r e)

u-AN
(5) -i--r r^ cos (rt

4n'R'"

UAN' u i- cosail2nR 0

21. L(DoIlp mnuuur@eiloTrorrgt @16 eLoeirqg$p GLo$uquqaeir r-dg,l c-dil6n A,B,C eieirglri qeirerfloeo'lend;

5(Dbt5. g19 q8ryn55air A @aS)CUFA B OEO @urrir6Lb€un6 dl6il qeup$orne$ slpdir r-d6't

3.2xIl-reJ €erarat 6leuru-ruu@d)airpgr. @arggtlGlnlrairgtldil qflpr. -1'6x l0-1eC q6b. Vou,V"c,

\ eLoor(ggtg,

€Lofuquqaeit

V.o gd)u rilair g<Uoo eri$$unelnlaefi gao,pGul

(I) 2V, -2V, 0V q6b. '...... A C ....

(2) 2Y, -ZY,2Y g@b.
(3) -2V,2V, 0V g15b.
(4) 0'5V, -0'5V, 0V g@b. .- .. B
(5) -0'5V, 0'5V, 0V q6b.

22. eirnair 6lun66)ennafEr @@ 6dFF €flpdlsil lloiui60r ortou-r$orpqrb rS$ryoflair arLou$so5r4r-b G5n@66t-b

Gmnrrgeir p@u qefiaflu5leb o-eiror5;. eg$q60fl6dr 6lmf)q qeriu5lair dlCI0a6n6ul 0'0123 LoL-trmn6rjr. e$$qnrg'lb
qsrluiorglb eoLoutnoqgtsdleorsunen grrryrn qerfluior geoluiair 60 LorramngGl-oor6 6]oneilo. qef, e$$qflr
qdlui @qcnirgorgJLb nqur-16 {6r[dxrrnrtru 6)un6erflair gfgr@56b g enfiuno geniroorenerl]eil

(1) 1'l x 10i I Q) 1'1x 10rg (3) 3'3 x 10-2s (a) 0'5s (s) 1'0 s

23. G1p6ulur5oor uluusTrq 500 cm2 B LolLuI @1q dleor$ ga@oqgd;dleorGur lefuen 2 cm @anlGleloflulleil

1fla66eotLo6 lqemo,ri 0.2 N s m-2 gaqsil6Tr @f ermirGlomu-r plquuuur@eil6r5. d1!F 55L5DL gfiefleil

orel$51tbQsnmir@ €ueb parrgeil @i 5 N dlo:r erfleu'ru rSqGundtbouu@dlairpgrt. omirGlmrulu uoolraoflait

Geirsnu5,eh @olr6elerflBgtb 6EuBGo qouf[onmrLono rorgu6Loaflair, aodrGlouru5lair p@u uanluJ]or Gelaril

un5?
(1) 2.5 m s-r (2) 5 m s-r (3) 10ms-r (4) 25 m s-t (5) 50 m s-l

24. @6e1nul6lulnairprr.b georu5lGlunairUrn OCU OrStgO enOO$leO GlSn@d;ouur$ erer$gileor @16 gargeriruoeit

Gleleifl @eoourur5ssns erilL-uur@eirsneor. Gleirerfluqp (ptgollrratogrBlqd; 6Eld;Ga 1 V sUOpLb OahUt

r]qGundi)tbouu@rbGun5l afrgigutnou unqrb r.6lairGennrrr-b 50 mA 966. $ur5ryGurrs etqg$5Lonerb|

qpLonspuu@DGun6 (reversed) r-6lailGeurnL-r--ri @lryLorrnondlcirpO. @6eirnu5lu5lair gPairgaatb Gonroil

goorrqr-b peolL-u5luiair GluEumrargoD u-Lnolel?

lu6.
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25. e.-Odflp anr-luul-@efuGTlorrgt EgpneroflGurneirplair eleri$ $cmflGlelnairEu

ergafi aofioreme a$gl 96 a6oflu unorgu5leit @ulrryOdlairyrgl. aariramflail
ormugpla5lqfOr 80 km gorfg flr[$dlcb ereireroflg ddrfl6fl6iT Gorsrir
150lanh-l g6b. aaniramflail orLougga5l6fet 40km gor[F Ofr[Edl6i)
et€p orofl$ dffiflotldir Geirari ur5rts @666rn?

(l) 75 kmh-r

(3) 15OJZ tm tr-'

(5) 450kmh-r

(2) 150kmh-r

(4) 300kmh-r

26. eppr @6ir@L-air Glgn@ti;rbuuLL gi guqaflu uei:rondfl L@ollp anlluul-@eftengt. usi:mnoiulld orndluq

(1) 8s)

(2) 7mA

(3) 1.4V

(4) 7v
(s) 14 V

9R

'di
-gJ

PSYr4l\
ASyf/

@e

o
2A

:o
+V/mA/Q

€
- COM

27. qm[ rg3 e-olLtu r6lairorurti; ar$pn ermenur6]mrair$lair rdg,t 96 Gluflul ooirmfl6elau5laxen qeirofl
qrpprr,e,efi Eynuil uqrbduleirenem. eranenu$$air r-69r e-6ir6n GlLongp 6tb4lir- Q aaf;tfi, Lqoflp
anlluut--@eileneirnEu arensnur$glair er&a dO @OrbCOrb qetrerfl P OGb e-Gir6r $looatr.6leir g(g55b

(2)&

?4. rooflptb 15@61& ag8glnr-L-g 6lpn6$urar6, geirGlernahEtb xyrxr|r efLrr-b 8 Urn g o dDlru 6ttpq|q,r9
g1q rleila5lu.rdr (10e) Lou5l[$grenen6 oarioor6n e-olLruglt. OpugdlatOOgr dhilL-OdtpO 5 atppl
oatuglrb efppdleit 66$ uriuuu@6r,oaoiafi, LouJligg,roreu6 oamirooflgpr_nou unulr-b 66$u5lair urynefl6
s$ $ldlL-gdlpO cm @eir urn5l?

0* @# @n @)
r25
16n

125
4n(s)

[utb. 6 gu unqrba
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29. e-Oollp trrL-LUULGen6'fi6xnUil @O 6lLoetlaflu-r e-Galno6 Goneir

@Goetr @(Dmlrorurorrb aler6auul@sfieneor. s-6ir @G W et1955rb
y OGb orrer6auultg6rb@b sGF Geramr Gleuafl @G qerflgGlpn@uqu

6uuluruur-@etren5t. erLoug$a5l6Sgr W[b x g-L-dir rdlafiqalr-b E O6ir
rorDcDal rflsu dlglSg erUpOdeb elou6plluug,r

(4) (5)

30. gq @alr-dlu elnul P-V eralqur$$fr snuuul@eildTr5lrgl

$lon AOeflOfA $lanar C@bO ABC,ADC gd)u @6
GlereiGerEu urcogaeft erglGul eflflereurrdlafipg,t. AB, BC
qdlur Gleurairgoanpoofl eirGungl ernuloilameb lgi@euu@r-b
Gleruuniroeil goorglGur 200 J,7O0 J g@b. unal,g ADC
erglGu Gxnul eillflarauieil uu6gilu5leil qpu@rb Lonfrprb

P (N m-2)

6x104

un5?
(1) 380J
(3) 720I
(s) 1080J

r+r (f)'-

2xIOa(2) s20 J

(4) 880J Y (m3)
6 x 10-3

31. 6latg6lc,5l6D6t 1m ru-rlJitpleil ufr6l5nairEu aurnpiorLono eflpefruu@dlpgl. gelGlornqq rSairorargur5orGunglrb

srpair a$ 25Vo @aiwrp gorglq6roaieir, CpairU rJairororguqaqg6gu rjefiorq u$g't aqgD o-uqr-b urngi

rrl 1* @ (l)'z n (3) (?), - (s) (?)'*

32. afigierlqr-b Glerlrog5l @6irdl6tr @(D u@61, Goroura:s eniq 5 eV g o dDltu 6li e-€alne$$orneit
gaarndLuur@etrengr. r5leirnrirdlair r.ondlat 4.1 x 10-ls eV s rr-b gaiulair 561 3 x 108 m s-l e-b gqrtb.
goarndlL-uurr r€alnsg$ler5lO$O O[ @arOd]famr GlereiflGupgt6x5pg ergeir r.65 u@rb qflulGleirnsri6g

@6d;a$gtbo r-6loqrb piarit elonSenb un6l?

(l) 12.3 nm (2) 246nrr (3) 683 nm (4) 800nm (5) l230nm

33. 6lu-rLo geifluur eirqgBdl6unafigieb (slide) reften ur-Gr.onairgiair u6roair 30 mm x 40 mm gqlb.
goflerlleborar erqgd;dl ergfionGlu-rnairpflarneil (slide projector) elqgti;dlu5leir g[ r6uGlu15$p erflrnur-b etglu-t

erlleilmroulla5llqsg'r 4.0m @D6 eruureb reiren 610 dl6D[ r.dg'l ergluuuGdlairp5. d]oory '6O 
reft6ri

erirnug$air ulqLoair l.2mx 1.6m orofleir, fldlur srllebonufleir 15otlu5 gnlD u-rngno @6ti;6b?
(1) 4'9 cm (2) 9'8 cm (3) lO-2 cm (4) 49cm (5) 98 cm

[ue. 7 gu unitba
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34. el6 GerFdDorB 6pnu5len errgulsil g[ o-Ga:ra6 qenireurr eoeiruugail
@6Drb et&Genpo,ortb Opnu L66flp anlluul-@efu6r6xr0t @O
urni.uo$deil fonxilg3b5rra dgi4qLorg Glrduir-rL-@eiror6. 6pnu5larg,lrb
6onfiqem6b GlLon$p$ dlanflq m, unircg$afi euig$ P, OpnuJlair
6gltb@ 6leirr-@u u[uu6Trq A gOb. urulLog$afi uqurJlqgoneruflorgr-b
rJle66olrou5lor5tD eillorneoeru qpd;amflBaarrb. 6pnultb6 90
dlglu $lon6Opgr @L-uGluuried Glar@6auu@6lLoaCflair, 6pnu5lair
Glprrfifrgr o6lb @u-rri;656ldir etonqd analb un6?

0 znP
6 2,ffi 6) 2"F1'p

35. g[ @Galenar @orpu5lair @15 UaflqLeir @ar,emr6ouurr $mfleirfrp ungrrGlornaireurprb 6@Ot5. LO6flD
srlluur@efi6rl6xrgt @eopujlafu Lopolprur 5talfl eranfigGlurnairErrail Gun1qglg;uur@eiten 6qF pmrudlGlurnafup5lalr

ettgt4L-afi @eurmrebauul@eften6. uCIrrair dflcb (pppr6 erl6lpfrg'tctrfl6. erafiguiafi @u-rd;a$anp
Gora - €g;ry eranqq anr@dlairp6l.

GpfLb
t,

tp t2, /, Sdlu Gpf guJloulL-aafleirGungrl $trb pnrridluigretrGor

€{olroqtrol6ll r.6loe dlglSp ertlppdleb erana6gluug,r

t2 tz

ugrdflo16r-b @arpugi$ar5trb

t,t-
J

tt

t^t,
(4)

tt

t,

(2)

tt tz

(3)

t,t,

(5)

U
z

u+
(1) @@@@ (2) @@@@
(3)t5@@6+ @,2@ @ @ 6+
o,?6 @ @ 6+

tz

(1)

36. @[ Ouutondrr delrGLoSuqur5nir r.dgil onerdauuL-@sil6fl aorereireifl$ &torDrror Drr6il6 e-Galrra6
6oir@soreir6 EOOIE. (g56b qgo6ir6l gouf@aefi geirGlornafglorgri $amflq rn elJ6 OtUrbOrb etGF
GeraD6n pnairanrb qflirgdir dlamflq 2m 46tb. e{dDcl g€q €pfiGanrgeb eLo @orL-SOrlnoerflei: zeilcn6il.
6ofi@aqgd;dlenL-Gur @@ 6grL-[ qouflonmr Ldetrgairolo GLongranoaeft qrput-gpfie,gnc glpa:nb
OdrG 66 u e-L-dir @urndl @ryoirL-nri 6cnir@L-air Grong'rdairpg,t. orebaln Gr.ongleomoqgr6qr-b r5afuarf
geirGleirnq qenfigeor6rb @ud;a$orp flee €rypg e,llO$dleit eranagpluugl

[uB. 8 gu unfiBa
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37. gerfl anglr-b @6arnuiuiair (LED) e_.c|c,tDb GgnglgunL-@tbone

ergeil gleilgro Gerneb$porqrb gL-rgorir gooryEu 2V, 10mA
.qga OOFFeir Gelafi@D. $yneht\ppffrmVn'= 0'7 Vqaqrn
gr-r- p;uri F = 100 gsq6 VCE("ut)=0'l V gmqlb c-6il6nffr.

e--6eilleU gryuur-@etreir e0d6U gafl anguLb @6ernu5lu5lair

e_bbtD b 6l gn$1fr unL_@ti;69 Gpanel urror R' R, +d u-rerf dla;r
6)uEtLoramfiaeh ulnaon?

(l) Rr=100S),Rc=1kQ
(2) Rn=1kQ,Rc=1kC)
(3) Rr=1kQ,Rc=29092
(4) Rn=10kQ,Rc=1kQ
(5) Ra=10kQ,Rc=290g-

38. dflct r.dlpti;6rb @O Glueirero rr,tt6 6pdluJldtr rdg,l

@t, z-Galno$ Onir@ 6lun6$puuL-@eiror5l. e-Ootlp
onlluur@eftorernpt DI& 6pdlu5ldir oororcnol]Gb 50Vo

q6r5t 6fl6b erdlp$g'tdtrcngil. o-€oxs$ 51ofr@tb tut6
Otiy;l|qtb FID gt6onopfienm. rGarna$ gladr@L-ail r.oqti6frg!
gto6Ddprsd; oeillpBouurrreil r-oq6 @pduJl6dr soreleneillair
eiairor epeilOb $flOrefu err.dptba.@D?

(l) 5OVo @gllb sDDtB 6eopern6rir
(4) 50Vo @OD upUrtb m,L-orn6r.b

Vcc=+5Y

2V,10mA3.3 kQ

1.7 kQ

(3) 5oVo

39. L15oilp onlluuL-@eilcTrolrgt 96 dlolrts lqpnuSlgrrL-ns 6p6d;s (prgun5 $qerGlonairEu
unurdlatupg't. @O g@BaLonaor $oTald;6gg,r6 qpnuroetr dlorrb 6pnu5lail dgl @6lrb@ Glerr
uquu6fiqa6fr A,2Aegaqeiren OO OL-niroofle$ g5loraluu@gguuL-@etrenor. @O

6pnurooflguD e-6il6r dlfer $ryebrofleir e-lul,tt eill$$urnnb h etafteh, 6pnuJl@rrro5
unu-r,ieeb erlpr-b

(1) AJW @ AJ6sh

(3) A @ 2AP

(s) 2A

m. 610 o16kb6 er6dleb lefien erllenrb6d; or-bu6lLoneilEu

eniuna @6 Gronrr[6 aniaelflafu @ulBaruraerflair

@rnGuuli ti#l - Gpf oo.rqqaen L@oRD
anrL-uur-@efienor. eillen66ti; abu$$S6 oral6t
gilaoeuletr OL-u6luu-ri6dl Gp6lqorti Glonens.
eireurqqooflS lqglti;ouuL-geften P, Q, R oairgurb
qeft efi aefi GpnL-quna GronrL-iri; sniraeflair @ur6rr-b
updl r.onewreref ggerorneb dlaheir6rb a'SEuoetr
glailororBouuLLor.

(A) PGlgrL-[uno: @L-u urbog$a5l6D6t or6b
ani 1e566r5t any 2 gd; oL-tbdlairglg,t.

(B) Q 6gnL-iuno: erflend;6ri; oriu$enp Gpnrbdl pa6dlairp @O anfioqgrir gairoorglGlunairpt

sr6dleirpor.
(C) R Glpnriuno: dlo)u uri;og$a5l6pbt 6x@b anry 2 eillentbqri orbu$olp6 aL-d;dlairpg't.

GLopOdlOO u'SEraofleil eflurnanS ungt / eflurrotoru utneoel?

(1) B nn$$ryb (2) C Dn$$qlb (3) A, B gdluror Lon$pflqb

B, C ggdlu-ror Dr (5) A,B,C qdlu oebalrr-b

(2)

(s)
507o @gxlb r.de6 6anpeln6rb
507o @gxlb rdlarb unr-ernqrb

3sh

2

2sh

3

[utb. 9 gu uni6a



ALt20lgtorn-r NEw) 9

41. rDrpre dgtbeooui@b (6fldldb) r.drgpeuror o ff)Ltu g1q d$6eoou5l@rb elnerlrr-b $eosutbg$5no €LoebGpn6dl

srguuuuu@dlatupgr. sgl GlpnL-6o5dl6b g[ gltpGoglrguD r5airorfi OF erLofCp@aglrgurb GleahEl

@ggfluna OmqrbO or6ot5fig gmhune Gloqtbdlefrpd. F6D[ r.65 ernmr$dlpO EpGf dGpqefien

Gpntb15pf @(D6xf eirnan$p5lair dBd;enou5l@D ga5)eoulti GoL-dlafipni.

Gpnd,qplqrtlqtb Gor-6rb ga5lrflair rir+peir uDdlur rJailerlqb unfrguaarend; 5(05t5.
(A) gfigo@aa5lair8un6, etg't dpd;eurou5l@r-b r-dlgpacflgrrn rutferrns OtOBOrn sGF Eerorn

Gpq$g,tr6ir lqonpelooL-dlafpgt.
(B) erLofigogoaiairGung, €t6t dp6arou-i$rb ldrgpoflglrb (OmDG'xfItD OtUti;Orn sGF Geramit

GpqJire,trctl et$lofl BdlairPSl.
(C) Gelrguupg6ir xbEt goairuna ergrr dp6ooraui@lb r-6gpguti;6u tFlDrortb @Oti;dldirDg,l.

CLopOdlOp a'Sguoerfleil uflunatg'l uln5 i uflutnalotel ulnotel?
(l) A trrg$yb (2) B or$$qb (3) C nn$$ytb
(4) A,B gduor r.ongp5llD (5) B, C gdlu.rot Lon$giqD

42. 700 g $nuflotcfron 6lf rGarnou ur$$q$$Gb 1 a9ppl
tfltl Gleruugisoar 27 "C CI6b loireirgr. Gleruupilora:

120"C@eb leirsn 3009 $ooflalel o 6Dlttl l6tb6ti;
6mir@ 6lafigu O6fin ur$$q$$6b @r-uu0rbGun6't

fitf6fi CIErdt Geiruupilomu 30'C aor sterti;auurrgt.
l66daor5lri dflot5b pair6eluu6 6oneil6rrdnqa6ir

qgorpGu 500 J kg-t 6-t , 4200 J kg-t K-r gor.
g{Lr-cx6Dtrtru5leb pluur@eireir lGalnsrtranfl eb, un$$qrn
Glaruruur@eilen lGatror.ona @6tbari;a.rgul5l er5?

(2) GteLbLl

(5) Cteretuefi

(3) mub

(2) nrsinrr=zl cosrl

(5) cos i = n3 cos 13

lGarnsb
pairGleruu& Grneftenenq

(r tg-t 6-t;
ergldledfluir 900

6obq 450

6ar-bq 385

Gleirsfiefi 230

Ftu1.0 t28
(1) sgxLdlnflurb

(4) 0rryLitq

ilr, ftz ,n, (nr> n, n3) erairgur-b apdlqs &LlgtbdDdrl

o ff)Lru (p6irgu GleliiGandmr erfluralaefi e-O6flp
orr-ruurgeircTl6xng[ 96 Groeoe r-dgr gairEud,GlonairEu

r-6lo gtarieoLouJl eb eoer tbouul-@ eilenar. erfl urnaelfl ait

Glpn@eoo €r.ofiuryuqoqgddleoL-Gu CIorrGleroflseir

@ebora:. u@orad; Gsnanrb I qa @666onEu goab
AB @glrno grroo'rpqr-b 6l1q 6dlf AB,BC,CD,DE
gdlur gooruaerflsil Cpdlqti;O lrur@ gsstb DE 6a5lCUFU erileuagupnroei: Gleireifluu@dlailpg. AB,

BC,CD gdluJ glon'raerflei: Cpdlq6 Gonmrniseil goorp€u-r tt,r2,t3 g6b. r5afieli6r.b Grnorlsafleb
dlorpu-rnerg'l ulngu?

(1) sin i=n, sinr,
(4) nzcos 12= z, sin r,

(3) sin i- n, cosr,

44. rlqd;aoflS anlruuu@eil6Trclrgt ry 4,6rrq16ta;: udgl eoerdouur-@eilen paifl grEuti;ooo6 Glaneuilr ar.brS$

prruaefr gsirGleirnairprb OGf grrri 1 mB 6anenir@ Grebdleirpor. x - gr&dlair Gpi$ $arru5lril OO

tynat anfrpu qalrn r5ryGu-rndtssuugdlafipgr. geirGleirn6 or.br5$ FL(pb sF6iI xa&Eyfu'it updltr

autr$almna onspu qsuOdlpOs Gleu'r6$gno# apeu glqulb eror6 o6gla. pL-rllaerfleh rdO 5nd;6tir
GlpnL-6c goEudsnuaeriair @prn6eirfleoauJleb prn6raeir 6l(gfn6u05guur@etror 61pflq un6?

(1) P, Q,R,S (2) R, Q, P, S (3) Q, P, R, S (4) S, R, Q, P (5) R, Q, S, P

lurb. 10 BU urr[r6t5
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45. 81, 82, E, aairglr-b r.6leirdflu6s eilleireamron4b (emf) groryGu-r

rt, rz, r, oafigutb g|55 F6Dt-aaoenq6 o o)Ltu @6ir0| ralrE|a6ir
e-Odflp anL-L-uuL-@sir5Trilrl6t 6pn@ti;ouur-@strenem. spdlctr qefi afl P
$eb leireir s1gFFFolFu rSailergr-b Goreuroroofleil og,t g6dlafip5't?

(1)
Er+Er+E,

(2)

(4)

\E2E3
ErEr+ErEr+ErE,

Elrrr+ Ez\rt+ Ezrrrz

rtrz+r2r3+r1r3

r-6lairdlur6a efore (emf) Eo eulrb etop po,r rtsulb e-olL-ur u$glfl
gafuoryii; o@OtE. e-@ollfi snrruur@efi6Trorrgt ergrr l1plorfrp55{85

96 rorEurb GpGqmr-(dc) €orneitfip6rrot (p5$tL-gurb po,ru5l R e-L-gurb

GgnL-ryro$ 6lgn@6ouuL-@etrdngl. Lon6rr-b gr5ertcir Garrebfipenq Vvn I
onfrEur-bGung,l V @pO odlGf 16air orol[olu r.6lse dlpSp eflpO$leit
eroralqg!uugl

uirEfu dc €arneirSpenq gogoir

(qpon$p$grio5rl)

47. L6onp orlluur--@eftor apalpd; 6OOt5.
u,an L @$cOrb 66tti;Gr r5q8u-rrdltbauuL-@efisn

Gorne$Speneiflang,rr.b sFgyrLrol gL-L-p$4166
gttr)al orqernilaeh eroryqaenneb onL-luul-@efu enot.

V
m

4

aortlujleb

(1) 0

drDUGb xynurfi eirgu eillqurD

VI
(2) tr V

m

,12

Ina VI,nm (5) 2VmI n

)v
vr*

T
,,

T 3T
T

2T

I

(3) (4)

[u6. 11 gu unitbs
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48. @O $enfr enni5glytr,nan Epftb arbrSoeir 6lorfr$[-gpfleil
eneuo ou ur- @GTr 6'fi6r. o-6a aerflp .bfrl gru5'x[16l

fairargr.b @O cfipluuriaan6rqb E(D5t5.

(a) orbdloerflgnL-rrrb OGf r.6lairGornrr-rb I OGrl

$meu5leil unutdleirpgl.

(b) aDdloaflE)ITltrtb OEf rileirGornL-L-rir I a6ilg
$oreoofl eb unu-rdlairplgl.

FfIolGTr Gpn6dlu an$gu unur eu[96]u5l6ir $oreo,u Gp6qorti; 6(DOt5. 0@ oDdlrqgt6rJlorL-€u-r
refter anfipu unu-r erL-q$61 B Odr rorpolil rdlar dlpfrg eflOOdleb erom6gltb6r-b ororqqu Genrg

urngl?

B

(1) o

(3)

49. e-@otlp anrr-uur-@etror a$gleir uggrflu5lgurL-rou unqb 9L-L-D uln6?
v(r) 8R

Q)h
(3)

(4)

(5)

v
2R

v
R

2V

R

Vl/\/\M
Rv1

v

lue,. 12 gu unryd;a
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p-(Dollp onlr-uur@eil6norrrgu er&a pilorald;1q$gnaqrb o-edl dGpqb

OOd;Orb 6l(D Glueir err-16 a"rbrJlguor€en dldlu 6un66lenrafi6l
amr6ouul-@etreir5. a'rbrJlelr o-L-ael15d;6r-b 6lun6qd;6r-6lanr-Gu-t leileit
flora:u5lueb o-qnutqd; 6mrar.b p q6b. o-L-aelfleb Glun6ennotg'l

$lanard;6$g,r er&dlo5l6$gr d Wrg$fi o-efteirGurgt, elgt erqgBanneil

@6uupsoron 6pg1tb m'rbrJlair s$u'rgu-l Gonam Geirorb g5dir

euauuSfl urngl?

(l) S (cos 0 -1"tsin?)
d(sin0 +,r"rcosd)

(3) (4)

ggv-

r(sing - pcos?)

d(cos 0 + 1t.sin?)

s(cos 0 + 1tsin?)
d(sin? - pcos?)

s(sin0 +pcos0)

d(cos 0 - psin?)
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uLgl / AU Rights Reservedlfu @ W qffi@ltg@ti

6LOL6nfr :

gotiidlu-lb :

@elerllannfren 16 u6oniroo'renB Glanoir@eirenf.

* CI6ir6rU66rngpneir A, B aairgurb @6 uq$oanor6
6laradr@eir6n6. OO ugrdoqibOlb gglrbouur-r
Cpqlb ODcilE[ odJiiduroD gOrb.

* amfluunororu uuefiu@$Erbar-n5l.

u6d A -eroouqdi sr-@eory

(uBonneeft 2 - 8)

aeba:n erfl arn6aqg66D @ggnefi€alGu-L eflanr
dr(gbto. gelGer n6 eill arnq 66r-b erfl L- uuL-@eiren

6rpdlat LDgt oflorL-aelor dr(gbts.
Glon@Bor-n-lrgefien @rr-b e-r.o6t ei5lolL-aqryrt6u
GunglLonalg,t aairuorpu-1r-b eflf eirnor erllorraeil
geir #l ulr-6lebolal ereilueor gqrb seleifld;o.

u6d B - sr@ory
(u&anoetr 9 - 16)

OuuOdl e[El eflorn6aancn6 Glarmir@eireirg.

eter$gtcb Drdfig eifleirn6sqg66 r.on$$ryLb

ei5lolr srqggta. lLo&19 erpramuu@rb pneiraorir

@OpOu uurefiu$$ga.

* Senerfleorn$gnqgti6laor erpriauulr-- Gpf

1glqolcb u6dl A GoGal @666lburguno
A, B gdlur @fedG uggiloorenqo
greilprs& Gei;ilg*b .bL-rgtu fafiotfi ufrane
Grofr uniorelurnenflL-r-b eilaureifl 6r.

)i+ erllarnggnerflafi UOS B ee Dr5dyb urft-eri,v

rooirL-u$$a516$g,t GloefiGu o@$g,te 6lacba)

erguLo$ti;ouu@r-b.

00)6 o€o)booodqo Ct goD) Ao)o
$omri,amri @on3rolru ufr-olu$

Sri bnkaDepartment of Eraminations, Sri Iaka

qODcorD oocg coo6ro og (6ocd ooe) Etoc@ct, 2019 gocuHrB
E6b6rlft Oungrl$ Fyr4ttil ubSV (lul' ry)il ufLoe, 2019 geobs
General Certificare of Education (Adv. Level) Examination, August 2019

ooeEro Eqrco II
Ouengfleol[ueil II

II @ItrItr
eto Qaa
gcafrga adggpfluLna>b
Three hours

q@rld 8oE@ rDcec3 - @arla 10 I
Goo$o orndluq €pfb - 10 flrdu.ilaeir
Additional Readins Time - 10 minutes

orrd$Ol, ollcntbseureng 6g,tlq6crirorqb6D oieol alggbGur6 gmfigufom
ollon6oorn glpniloeurlogiigl6 Oonetrorpi[roD Googls on#luq GfrlEieoOu uurcfiuOgbEp.

uftxarf.fi c-uGunsggflfig
ongi$yb

6giullGluefiseil
eiflorr--ggneiraoreiru ufl4a5l6Ootf 1

eiflorr-ppnoiraorenu ufl4ailggoi 2

qeft afl eororu ufl dsrsl girp6nt

Elofuniol6x 66urpori

lue.. 2 gu unitba
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u@d A's@)Louq6 al@orq
osbaln Dr6fi6 efletnri,oqB6rb eflanL_a6D6n Ojigrraff€o6uu 6r(Ubt6.

(miurSorno:nor gigl@aeil, I = 10 m s-2 oo16 Glanetra)

Ouredul6i)
ds@r4o
d(95t5s
q$tr4u.

1. $qelGlLonairgfair uqur5lqgo,eirolu-r$ glemfleupsanau urL-&ntr)at gu-runL-6roneir$leil uuairu@$puu@rb
uflGengomr gqgniaanuuGluneirg e_@ (l) @S onr_ruur@eirengrl.

(opnur

l un61q
(rurq$eurp r.on$p$ptbo eunnnq6)

LO (1)

(a) (i) rouifrpgleoerd qpnuJlair gtis
arglGu 96 $lo,alti;@Fg'lti; @U{B@
Glarrrgair e-6uGlu6gp Ggnfrprb
L6 Q)Sp onrruuL_@eirengl. @Gp
l6erlleil $Der$dlah rJlo'rpqqamir
Lou5liggronrrb 6pnu5lgueir elorqfr gr,

uquL5lqgamir I gqrb dlferp$lpOrb
Lou5lq$gtolenri; 6pnu5lair oarirann4
Grop uqn rJlgl6rdlorrGu c-6'n Gn

Glpn@cosri; Gonanrri 0 gq'b Odlti;o.

rouSlq$6aoend;

gpnuleir aeuq

2-@ (2)

(ii) Louniilgrtaneir6 6pnu5leil reirsn $lqar $lqerloir o-uqD, r.ou5li3lglamr6 6pnu5lan reirennorq,

dlfergdldir slf5$l gdluem grorpGul h,r, p eiaflair, hpy @D5f,ur 6l(D Garoreroru-r
T, r, 0 eg6tw6xpdl6ir unqr5g 6uguo.

(iii) uulailu@OOuu@rn o@Gonoreirg Glpoflerno dr(961, ELoGal (ii) OE 6lu$p eLoairurldDl
.,7h - frg go,B' a6ttsson6lLoer& onL-@o.

(iv) pquurr $qerGlLoneiry!frana €toGeu (iii) CIE 61llur5L-L- o@Gorororg $gu$uu@glgleir5p6u
dairufp €oroirrgu ufl8engorem DolL(UDmDdDu& ofluro O(grfiO1goopttSlsi: aqg5'ta.

[utb. 3 gu unfitbo
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(v) o-ulrb h *,O OarflerOEOE Ggaoreirutneor erndluqeoreru 6luEueirp$6
LO (1) @$ anL-r-uur@eireir uflGenpolan gqgniroorr-ourJleb Glsuur Gereningu-r

Glcuoro urng,l?

Ouuoptui'i)
dFgEulD
d(!9aFo

Cpeireur lJ#i
6uuu@

(D) GlereirGergr georyoomrri Glanarit 6 rouifg6aoend;
uqur5qgoreroru$ 5lerflel5$@u 6upuul-l- uflGenger, eor$

erorryrJlair goalLb anrruur@efienor.

6prurro.l6rru uuafu@ggil dflsi
F[ol66tr (SI elalqseifleb) flafier6b

1x 10r )
30

25

20

15

10

5

0 x ld)

(i) GLoGal (a) (iii) @eil reireir sndirunrdDrti; aOOdlpGlonof@, ero'rqrJlail

gqrn eni Drdl (y) gqrb @eoruraoh@ oqg6a.

J:......

y:.....

5xflUtr)uu uueiru@gp5l $flafi uqudlqgoreuoru.r$ OarflpO eillau-orul SI
er@g6or1tba. (6fldir eLipdl 1000 kg m-3 q6rb.)

anln Long! (x)

(ii) etal6mqleil

(iii) dOd;Ou u$alnae eeiriBonq $orryu uulairu@FdlujlO$gneil, rou5l[$6lo5n ru1ed66
u-rngl $op[$6d;6rb? srlleurL-ourul& a66sLono erf1or66a.

o-75 1.00 t.25 1'50 t-75 2.OO 2.25 2.50 2.75

fufi. 4 gu unfiri;a
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2. Beefileh greirpu5larneil c-€6DroclDnairgilair Gleruu6 oL-gpndDDF uffiflo5pqu uuairu@gpuu@rb I 
d)

uflGensoror gqgraraorrour5air gqmrro$gl arfluuL-r-b gairEu d€p e-5ircn e-6erfleil anlluul-@efurn51.l*""".

(a) fqnerllu r5puun6d)t1qietr8en P,QqAw 6pnuraeir Glegu$puur-@eirdnp6ir Gpnd;ornmeir urranor?

P: .........

Q:......
(D) GleDorroulrot €uorpu 6lu6rergS6e €eofleir gula6eill4L-eir Gon$fqneifl erpnirao,Nulb 6[

erpomeoar4b qfoang 6lgn@5p.b smr$urmnot5n@b. elrprj1€afiu geir6lorn6 Ggn@uqoorenqrb
@emruraanf@ et5pqflul onrymrrlleanentb anEta.

(i) Clan$Slnefl eirpn.iroeb (Aerebogl B): .........

anqmrb : .........

(ii) df orpniroeil (Z seilo:g,r 11) :

snqamb :

(c) @uufl€crgoteot6ono ELoglD Ggoreruu@rb Cp6il0l stc'nolL-@ o-uaqmrdaamn oqg$, g)ttr)or

gelGlornairanpulrb uulairu@gi$l @uuflGungororuieil Glupuu@rb Wji.bg glrenelho'rr-s a66arona6
6g!udl@o.

e-uaryamb erenal6

(i)

(ii)

(iii)

T'Trq6lw Gleruunndls€g6dlolL-€u e-eften $orr-ggrrryr-b 8.0cmg6ljr,.TrT2qflulor$$lair
Lonpn 6)oruu$lanol orndluqseir gaaopGu 73'8"C,59'2oC oafleir, Gloruullleon:u urgg$peureor6
oemfltbo.

T4T"

@

[utb. 5 gu unq6o
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(e) @elGleiruugilorau uq5dlpair Goneb erg)Gur nnprLon? efloorL-aoru-r& a66aona eiileir66a.

Ouuodtuid)
qgffEu]D
d(9lbt9o
egtr6t.

(fl 6leuuu e-Eu$piloralu5lti, 4, T+ gdlt GloruuLonafloeiflair orndluqoqg6dlorL-Gu-r reireir
efl$pflu-rnurb 9'5 'C s-b tflfrjl- unui&e6b errgb dhiL6dlDo l2o g o_.tb q6b. ffleurneir
6leiruurb r$l@euu@r.b eifp$aogtb aamfl6o. ($fair geirGleruuri; Gloneirorenq 42}0Jkg-t6-t.1

(g) €ana5lair 66rti;6Glelr@u u[uusTrd4 I2'0 crr? aaif]air, o-Galnog$eir Glloruuri; or-gpnanp6
amflpgr, eiflorlerut SI eoqoqgrair o@$ganlti;a.

(h) e$t6rp aL-$$Glunairgtair Gleruu6 ar$gnorp6 anmirugfranoe €unfldir (golDoluu uureiru@gp
gogqmn? eillorL-enuie a66sLora erflen66s.

3. aoirarrnrgunair gogtqc eL-golu$ glmflergsons @O $luroO $6#luLondl, 96 oanfmrnrg erflurb,
O[ OOd]p Oeifl CpOeb gdlu-ror uuairu@gguu@dlairpor.

(a) genefG66D6nu 6lup qqr,brJluu5p6 (pdnori gfl6dturronaflulal dlal ererdlulnnor
Geuu@Gluulorosoren& 6luutpe0 Gelafr@r.b

(i) urfiorel$ O6dirqcb Glsuul Geloirrgu-t Gluuu@Gleuloora ulngl?

(ii) Glpno,alorLg OO btr[u 6lur6qii;69 p5loreuu@gguuL-@, eruGlunqeiflair O@
Gpofleirneor erl}-burb 15pt66rb orbrJlooflail rdgt o-mirL-n6rb ororq66D Glgno,alorL-quror6l
Gleuu@Gleururuu@r-b. @eGleuu@Glsutoodldir Gpn6arb urgl?

(iii) Gpfiofloreurr6d]u5lair dsir g't6xnq$gtcb Glsuur €eroingur Gleuu@Gleuraoro urngl?

(iv) GlgnorolorL-q €pryerfloreun6dqr-eir OGf Epfi€onrrgetr @6ri;6ronEu 6anmir@
orquu@dlahpg. rJleirorfi $etr gleirnq$d]efi eO anryorLournor eifhbur-b 6plti;6tb arbrJlasrfleir

l65t e-oirL-n6r-b eireoqrigrb Gpforfloreurn6dl Gleuu@Gleuru-ruu@r-b. @uGleuu@Glsuroroullsr
Gpn6oD urn5,t?

[ud;. 6 gu un[6r
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(D) erflu GLoortr)ur Lol-l-mntb6er5p@ e-@ (l) OD anlluul-@efifirorrgt erflu-rr-b orar6ouuL-@,
P, Q, R gdlul $lOOoeir 6leuu@6leu-ru-ruu@D.

qE@dulD

4$tr6t.

(i) Glpnoralibrr_rg t dlorounetr ren6riGungJ dcrr
5lorrp$pilaft gq xauty ol[bugorpd; (q$iB(qri;
ou d'loerflai ro'g,t 6lu6lorgp 1gg SlOO O
6leuu6!6leutuuu@rb. Glpnolalanlqoru-r gilorat I,
OBTOB 6lanadr@ GleebgllrbGung d6tr grlornqg$cir 96
xnf€y eiflrbu$o,gu 6lu6lorpfi6 abgb $6aura,i'
Gleuu@Gleutgeil Garoir@r.b?

(ii) Sfir.oL-rClLonaira.rpu uueiru@g5targeir (pob snul
GLoanstr)ul r.6lo eroflgno nlrron6oa)nGloeor onenolail

. O@orair a'gfiornair. @ti;a'EU uflunorgn? eillanranul&
aqBsona olleir66a.

L(D (1)

(c) GgnooalanL-rg I' Zr qdlur $lorolaeifleil reirorGun5l glgdluLonoflu5lcir atndluqoetr goorgrGu-r

279" 58' lrb 38" O2' vb q6b. G)gneoalenrgeirur I 6a5lOFOt T, @rle$ Glanoir@

GleeilglriGungrl g6t flqpror gr6nollolru5leir gudlu-rgo,grb er-SglGleairpg,t aairualp& aeiraJfl6a.

efiud; Ganmnb A gtb smflti;o.

@ F[uuLL amfimrrng erflu$pSlomeb goflri; s$Glqnairglair erllaup Gonmrgaop5 Offiflor5pg
unmrerafi @@6xdir L@ (2) gE anlruul@eirorelngt u@€onamrgo5r4rb Glorofluu@
Garmt$igrgrulrb gralpGul i'iratm erneillL-L-nair. l, o-L-eor iz@rffi rorpolal CIrolru om@dlairpg,l.

L(D (2)

i, (uno,o)

(unos)

[ua. 7 gu un[64
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OrqCtuid)

(i) eflomfr Gonmtrb d @rpryrflw 96 Gononcou erflurtb Gonmnb A, Ganmrp.iroetr 1,, t,l:f#fl
gdluer0nllaft enfirJleb dr(g6ta.

(ii) ororqeoruu uu-rairu@gdt @dtq eflaus Ganamr.b D nO Offifla.

(iii) erflurb qtbouut aofiamrnrguSlair Cpdlqc er-qorul6 smflBo.

4. rdlairdlutba erllors (em0 E (< E0) ts e 6DLru @O FluuLL ao:ggtdir so5 gan-_ r g$
gtamflerSSElu uueiru@$pg1tiu 4 m $orgaeiren arbrJlorur6 GlanarirL- @[ erqgggLonofluJlair
uflGungoror gqgniloorLouq e_@ (1) OE onL_luur_@eftengr.

(a) etoreif$aerflair 6lsLbdDDdDuru ur$ti;6rb, erqgggrondfki; rrbr5l6lu-rnairgieil @6ri;ori;o.r9ur (Eq5

umfiqoanen6 Odludl@o.

(D) e-(D (1) OE mnlluut--@etren srqp5gLondlorur& 6louu@6luuru-ruuL-gp6o oL*aanru 96
€erneil$EtLonedflurnsu uu-rairu@$g grrgr4ron? erllolL-ti;6ri; onqamr6laor6n5 F@8.

(c) Lonmreirair @@ordir oeirorGornnndlulgrL-na 6lL-L-rb unurnpGur$glrb &rL sdl6i) 6l@
dldlu $prnueil @6uueurg erergredilggnail. @BoeborGornoneiflorul @uuflGrngorot6onou
uurafuu@$ggeil e-o[pgn? erfloorL-d;6flur onqemrniroorsn$ p6a.

L(D (1)

[urb. 8 ggu uni6e
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@ @ @ffi 7EAA / (pcgu ugfluqf)aaqatruLgt / All Rights Reservedl

DrTdi(g oilomnd;oq9d15 Dngpilqb oflorL_ 6r(Ugl5.
(mquL5lorno:nor glCpGaob 8 = l0 m s-2 oo16 Glen6ro.)

5. (a) r-6leir elglu r5puund;,dlaerflair uuruq Geuneirspenolleir r.dgpen g5or5 on$p goolorqsafleir oofimflBals
P@OD t5lpuund;du5lcit $ldL$$Sonor apSdlaoflair aeuirmfldors N@g16 pnsrdl4eiren51. @rbr-drggrcir

.fqorgr Hz @etr f = P=4-! Aornab pquu@dlglg,r.e"' " I2O s*
SCU omlp G)dDtrIolooeir6 Glsnmhl anel$pti;o r.0eir rJlpuund;dl6uneirEu (portable generator) G)ungtema

Sldr$$Sonor aprjtdloofleir ocrficrfld;ora (rpm)3000O6i) Glpn$Su@dlpgr. rJaireulqeuemeuporyld anenfta.

(i) r5puund;du5lorg,r uuruq GeuneDsporeriailir+peir

(ii) rJlpuunti;du5ldr apSdld; opl Glad;oafip@ qolrureiroofleb (rad s-1) (n = 3 eieurti; Glsneirs)

(b) unmtauair gl@6xdir GLoGo (a) @p lqglturJLr sneugpti;o L6ld rSpuurd;du5lair oqldloror $t lJ
unu-rrisa5lair (pGDb apppuur$pd;s apa5lGu.rncirgfiorneir (turbine) DnpdG Guulgr g(D dfeuOru
6lunpflul$$eir Lon$flq6Glorrairorp eurgeuelLo$geirennair. torpr tSIiJ unul&sail geirgteirGung,t rr.l
uutuq Gelne$fpenollcir rir+pcn r-6lair prsryqr-afi onEreuorrp g6xdir gx6uprofl$gnail. uu-rur5lcir rir+peir
unpanalB or@uu@$gteugfrons& apa5ltB6 eupniqr-b 1iqu unu-rueeDar& Gleuu@6lou-reup$6 g6udir

916 or@uuGpgtb olqerfloru-r (device) g4elLo$getrennai. pendlernul erneirGlauneiEL-eir @eorouurBouulr-
@6sr@uu@ggilLb s@CItluieir $L-L- eufuurri e-(D (1) Ap orrruur@afren5;.

piloru66gpno
@unis$ptBo rrruqolp eporeou qoirofl

(aun$orors&_ apo$prBogl)

$lamugp eri$

tllt+uJl

$lcarouu@gpilur
epaiulreir @maurD5 d@u rJlgu5)

curglb el&encnfl

urtuFtrEt @plrru

+
+
<_+-
Squ unul&aoir

e_(D (1)

@d;aqD6rtluidn oebarn gar@aqgrb lqnurofleirglri aurn$orora @urdla$pd;soGlerew6 Glsnens.

apSdlu5lcffiungt crlleirauneir lqmir@seir dleirlulra gu-rlirgeugneil oniqoogluneng apglr-b exeundrfl
euglGu GLogr-b dCg,n @urrir6Long Glaulu-ruu@dlcirpO. @d;a6oflunengl epglb g4lier66fluplt{+

eni'trSnargt apalu5leir apf$ri; o$u$an qpeurir oondleunu-r erLnairq (throttle valve) $puugrrn ep@euOrir
pciraflu-rtboLonod; ar@uu@$puu@dlcnpO. erilensund'ir 6mir@oen perllf6 aqcrflu5lcir ;Ir;aitul aeileun[.t

u6p5lo6gr.b $orofl er$pour6leuorti; Gsneft ereunrb.

efldl6unur

erneirq

[utb. 10 gu ur[6o
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(i) ollorurneir 15enfi@ Glpn@d;ouurr geirGleun@ qugo6 @qgororu5leir d$ a-etrenGlpeud; Glormir$
erSlcnsulncr 6mirGlL-nafuplair aurn$or Glunqqefi erllore ofluuL-$anp Grr6D[rb. eil]eDsurr6'ir 6dxfiqdir

$mfleurel m aatte. 6(DOt5.
(ii) gei6leunqq oiloraun6'fr 15anirgorSrb eppdl et&onemfl updlur Ganenr G,euarb 3 rad s-l aoflcir,

GLop quggsrrn dpu rlupdlolb e-6fr6'r @(9cnera6n goarpGu 4lr'.f), +(; -t)
@orneil pquu@dleirpeurGlemm6 snl@a. OpnCO / e$6drgt geirGleunlq qu$pilorgrr-b denCprb ft q$or5t
dpu fgu5la5lOpO Oeil6eln1q olleiraunetr lqcrirgorglLb e-u-rq@rb g(6D.

(iii) norrb 30 cm g$@rb. L6tul1
t5.

(iv) oemflii;s.

(v) uuuq GelnebSpenerllefi r-figprair 50Hz ggoq6ir6fiGung,r erlletla5leir e166arb 20cmq15rb. CIGirCItl6ilatdir
erfleb Longtatolu$ 5tanfla.

(c) uuurl Gemei$peneillair rfrgltcir 50Hz .qgsqeirenGrn5t umrloooieir
5OVo g$ g@ri;6ronE e6rdl6unur eunetlq €[orr.o6srjruL-@6n6ngl.
9fFnGU6t, elnebq e-t5 (2) @S anL-r--uuL-@efteneun6t unultiu$
6pnu5leir €trisrair 45' Gonemr$er,p ggri;6dlefip5. sordlornur
eunorol1or Ep@errauneurgt 6pnuJlem €l1&areor gUd;OD
Gonm$$S6 erlldlperoGloeurd; 6lsnens.

utuull Gemeb$poreriafi rir+peir L0dn pafalleit gnndqeftengil.

ufiursrfp oEfiru

cqdlornuJ

.nut"1-r
<_+
+
+
<_+-

=_rlD \.,

EJoiot gr$lofki;gbGurgl uurtq riqpeir 6olpq6 gGp Geroror gt5d r.oglgoreuulr-b 6ls119rb.
(i) eurgerorLourS$GsSuu uu-rriq Geunebpp6nCI{ riqpeir 25Hz q€irifun5 edrdlornur euneilq goppnap

6lpri;tOrb. rdrgpeioeir 25Hzg ollL-ri; lqoperorL-$p GunpflgLb a'r ernebq (ppprsppfpGO
$OtBOrb. s6ndlcunur eureirq goppnap Slpii;COrb om$p5lett r5airo46erorerberlrpp Offiflo (3 @otOt
udroaflrloruu qptboarfl6o). h

(1) GLoS qu-rGlLonenplcn g(g6D6x

(2) 6flci)atoi alqd;sLb

(ii) uu-ruq Geffetlfrp6n6rtleir r.6r9peir gr$lofki;Ori$ungt unu-r&uetr otg$ourgd; 6olpluupS6 eoudleunu-t

elneirq uquuguna epGdleirp5. unu-rrieoidir 75Vo geriltuuL- Gercnir@Lonulafi uuruq Gerneirfrpenoileir

dqpeir ur5frrr CICUti;o GermfiGb?

6. (a) (i) Of grSltUrb EryFF @orpuJlornetr e-cnlL-nei;auu@Lb g4rgr)uorr erorouJlorgtLb 1gapal OtU
GLorjrGlpnafloofleurgilb dldirpi gtoreod; Gsnarrrioaner gdt6! GeueirGeug eufluuuirsafleb 6uol[tb.
elfluurrriraerfleir s@l6aon 'N' aorqrb goqCIiragtti;oeiren 'A' erorqb 6dti;5. (goorotp

$lCq5plnsmenu qpti;amfl d;o.)

(ii) @orpu5leir @qgoru T ggaqlb $mb I gusqb €l[6D@ derp$lefi Slemt'le,t n egaqrb @cUufen,
n qri @olu& E'tt$6air rfr+peir fn @D*n* Gsncoer6lurndroirrp n, T,l, m ggdluorSplefi anqdlS
Glu6uo.

(iii) gO FluuLL gorpd;CO @ora r-dgpciraoren Lon$gl$gfia AU erllpnnsorn{b 6!tudl@4.
(b) LO (1) @f onrruur-@oireir ung (Harp) Gunairgl @errad; a6oll geirEu GeleirGelEu piordraeoend;

Glsneuirr-- 6]fip 7 rq$g oDrjsaoerB 6lormir@eirer5.

fub lrB o olL-ru r-6s $erir aLirl g4guuor r-&gpeir 260Hz.q$sqcir6Tr
onirdp Etttb '6ru' (C) g rmirr-nei;1qdl"itpgt. oaleun& ardldp&
aryl6tooreirqr-b z-crirL-nd;6rb sLbrlaerflan S6rlira6ir /l OdI flaironona
€[ileuormruieil pquur$eireiror.

O'dE)

oLbrll

(i) oe0eund; srir5oqgr-b gGry @qgoreru5lcir dD 6CUti;OGlr-oetffen, erudp&
aqrriroeir "Lo" (F), "dl" (B) eieiruerfrglcir €rt+tluorr r-drgpciroorot6
oemfld;s.

(ii) uflurnor g1q urirdgu uy$ol,pu 6u6reupp6ri; or-brJlujlair @qgorerouu Glouu@Gleuleupcir goalfi
r-fir+pair gtmftorr-ourno @anaern6ofruleonLb. r-drgglolor IVo @clurco DrDU6IFDO lflu-r aLbrJlu5lait

@qgomueurur oefior uperlpp$lomeb GluuuqiGleu-tul Geuai@ri?

anidpe
aqniaeir C

6Il)

6
D
tt

(

E
{5

o
F
TD

G
U

o
A
6

a
B
6l

I

T
1.00 0.89 0.79 0.70 o.67 0.59 0.53

e_G (1)
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(c) onmrerai O(D6rr6ir ueilGor6t pieiniroemird; GlonmirL- g@nnduL PVC

6prnu-rao,eiru uu-toru@p951 GroGat g4rrelorcrrulp 6flnLfllL-
unidpu aryiaeureir lcrirL-nei;6otpp(Ou unefigpnu-rooflair (panpipe)
6lpirqgilGlunatorrp e-(D (2) CIa, loi oreu16l eurgeuolLog gt
lqSeund;6dlorpnor. ooaxo 6pnulaoflem5tLb dp gaeorenooi
pti;olsserfl orneb €[orL-d;auur-@en6[6dr.
(i) OtU (poror grruur@eiror L pi6n(.!p6n6n @(D 6pnuJleurneu

lemiL-noouu@r.0 glrgrjuorr euorsuJ)orgtLo go5al 6tU
GrorlGlpnoflaoflorgri $leirp gon elrgeu$orp gDdir6[ GlereirGeugl

eufluuL-niroofleb euoryo. elfluurniraerfleil s@t6acner'N' eiorqrb
gaqmirogtti;sdDcr'A' arorq6 6dki;5 ((p6Dor5 $6$gniraorenu
qpd;amfld;o).

(ii) undpo eqniaen '6rt' (C)tsutb '61' (B)eqb renirr-ntb6euq/p5b
Gpamlutnen gpnuLoelflair piorniloorn cmCID oemfld;o. gqo,gl Gloruu
pileoeuu5leir euerfluieir galuiair GeraLb 340ms-l eror6 6lanens. eJo (2)

(iii) r-6loqr-b piorLonor (OpnurrffOt 260 Hz @EcOu u$ana 255 Hz r-drgpomn o-enirL-nti;6olpnati;
omftrpiluluut-try. 260 Hz r-frgporeiru 6lu6teupf6$ pti;om paq$puur Germirrgul gnqr.b urngl?

(iv) ptboraGlu-rncigr 15pnu$n96$gr goSpnad; spdirgt er5lqgLcnu5leir, gri;@pnuJlolneb e-dirl-nd;auu$ri:
g1griuenr dqpOrri;O ur5t porr-GluEurir? e-Dgt ofleoL-oru-irjr Glun6ppLonor ur6ronairgulait
pilu-rnuuu@$5lo.

7. 6lun66leirndirlll O15 r5od;6 eouL-a$$grrr-no erllqgrbGun$ grt5t riqppett eriored;6rit F(D6Drb erlloretilqrb
*u@dleirpgt dqpp6i) olleno Glun16ol6r Go6$Gpntbdl$ peftSDD glGp Geuer6Tr F(Dolrb erllors ocnrsd)
unqunai GlunqSoflefi @uri;s$$S6 a$yna$ Glpn$lfu@daftp5.

(a) g(D Sl[6u osnra$pjlgrtna erlllgri $enirLo6 Gsneru 6unqq6lornefig!$6 m15crra olleiratr)ur o$Gqnti;dlait
erll$u5larneir ar@$5lenq6aamrb.

(i) OCU pimnroti; Gonen$$$6 oDGqntideir E,gSDFol,p 6rqg61, gg6ir uqonarnirameiru 61uufl@s.

(ii) erirGqnd;dlair Opdlfpo.r5u GluEuo'rau5leil uu-reiru@$puu@b gO er@Ganefiaan6rr 6r(tgttr.

(b) C15 r5ad;6u unu-rLo$$eir ugriurgurno aqgdeirp euoflti; @Lddl geireoryd; 5(Dgt5. euerfld; 6dld
Groeifpnti;da Gleaigl unulo$p6lcir Gr-orjluquou etorrergid(O 6r0615rb Gprlgmrpfi OmfleugpO at$qnti;dleir
eri$oruu uuairu@$panr-b. e-uq$gtrair qpuGLb g4(pri6 Lon$g,$$6ir eilleur6Trol6ut qpti;omfl$5,
g[uur-L Gpytb t$eir OcU r5atb6 oenra$p5leb euofld;6r.61$l 6l6ird]dir aemrgSlo'reu GeuaLb V(r)qgorgl

/ ,\
V(t) =Vrl- e-7f Oeurneb pquuL-eunr-b; @nir@ Vr,7 ggdlurem goorpGur euoflti; 6r6lgluneir @ud;o$$en

\/
gargq GeuagpLb penqq GpfCprb (relaxation time) eU6Lb.

(i) OCU rJle66 corL-ap$eil eroflti; 6dldl Odnddir @uri;o$$eir Fcr[CI] GptLb 4 ps oaf]air,
gferint@$g't gtpdi] aerrp5lcneu GeuoLb, Vr@.6t 50Vo g genreup$q ei@66r.b Gpq$o.lpti; aarflBa
(In0.5 =-0.7 eiord 6laneirs).

(ii) sreiromflti;6r-6$uneir omrg5lo'rar Geusr-b, Vr@.6tI507o@alqDSgt%)Vo@Eto g$lofluuppo et@tb6lb

Gpy$ol,ryi; semflti;a (1n0.1 =-2.3 oord; Glonefta).

(iii) Gr.oGar (r)(i)Ogx6 (r)(ii)@grb GlufEuei;Glancrit erllorraorn6 a1q$$lSGlonerir@ eroflti; 6dlfunan
amrp5lon Geua$$air Gpry$5tL-ornor ronpolo euo,qquu@$gla. Vr B eroryrieb Ggerfleunod;

Odlg$ib onL-@a.

(c) 10 m ru-rryr.b euorq omfiGleuuru-t piryuuuuL-L- gq oenir6eiuru-r$ prlirdlulleir gquiat15pgt oqgrb gqg erefld;

6r-6lglerurti; o(Dgta.
(i) emfl6 Or.6dl ri5 gnd;6rb erlloleirqeir eriord;6flur 916 Gano'reuanw tl,Po,Po,a,uggdluleufgleir

unqr5f GluEua; $ni6 ? g$ffgt eicrirGlouurulleir rJluti;qenLo6 gmrogari Po 4or5 oenilGlcnru5lair

gl[$Slqb Poryffigl euoflu5leir gltL-ifb6]u1b 4g6drgt euoflti; 6l6$lu5len g56nqqrb uqorgl euaid;

15rflpunen Gerogarb eg(Orb.

(i1) q = 7.5 x Ioa Pa s, po= 900 kg --3 , Po= I-225 kg m3 , euofki; 6r6l$unair eynufi go.r[
a = 0'l mm oor$ pquur@etreirgl. euofltb 6l61$luieir plloryorulr4rb rulqpgllL-dir gGD6a$$dn
Lorp6b or[ffiLDrrff erllcnerorerulLb qgld;amfl$gr, euerfld; 6r.61$lulair gugq Geuofimpa omflBs.

(iii) croAtb 6r6l$lu5leir e--eft g4go6orb 100.33 kPa ggeqrir euoflr.omito gxgad;or-b 100 kPa gsqb
eianfiGlerruJleir GLorjruqur5qgaer 2.Oxl}aNm-l g5ooli @qDufdn, aenir6lanu5leir Gr-orluquqd;6

Lor@Lorua6 dGp euerflB 6r-6lpu5leir ggaryoruet oemfld;a.

(iv) o-uq$5;L-air euofld 6rSlflu5lan g5dDquJlffg,t GergumorL-ti; otOp$lp 6onmir@, glgor5 amrpieneu
{b

lue,. 12 gu ur[6o
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8. (a) (i) u6loe dldlu denrb A/ g e o)Lu GlLoeila5lu-r ar,br56uncirglg)rrL-ntr 6r[ 6rL-rri 1 unu-rdlp6.
@ri;oLbrlluJla5l6p6t OO 6larr;r6ggrg grn1lr. d@eir leiron qeiraflGlurneirpletr an$pu unu-r gltrp$
AB gu6ulgl @ geb pquugrb eror6 oru@o.

47td2
(ii) geoq R gqLb N goEti;gaorenqrb q @)LLU O(D giL6Dlurnor eut& a16erflglr-na

e-(D (l) @S anL-L-uuLLGxfrEt gr-r-ri 1 unu-rdlglgl. alqofleir orr.ou$$eil an$gu unu-r

etlfSdluJlcn uiqLoair B @Sonor Gsneoer6urrairorpu 6uEua.
(iii) g$pmou @CU a1qeftseft e-(D 2 (a) @rp anrruurgeft6Tr6lrgt Geuglntborb R

e-Ldir gqr#uno oarurbauuL-@eneror. gL-r-Lb 1g 6CU aqqeftaqgrb gGq $6Dauip
6sncrir@ Glueirdlcirpor. 6un5t el&dlgrrna r6fiGfi al6etraofleir gq6 $lorud;@Fgtti;
6Erb6GleuL-G e-(D 2 (b) CIp anL-L-uuL-@efreirgr.

L(D (1)

%---+
rs 2 (a) 16 2 (b)

LA 2 (b) g erflorrppr6rflp rJlq$6laurg1, @6 a6eiraetu anqanLons rmirr-ngLb anfrpu q6Dpol5
Gr@FOri; onr@erp$66 on$pu qar6 Gan@trol6rr 6lol[$grt anr@a.

/ -\(b) @i g6Dpdl1rfii 6tbp16ptqb 6ldrflqti;1qr.6lenrGu-r s-6'ir6n erlldprn l#lg Offifl6rpp(O LO (3) gB
\ el

anlluur@eiror alqoiloru-ru uurafuu@$peunr-b. Gleu$gtr-ri; qpnuSletr gf 6olpri; oGpnr@ C, rilafiernu-rooir
A,, Ar,6lpu-rufld; Gan@sefi reften gq5 ploreud;@F6tu qGennGlqnoiqqp $tarrV S g5dluror refterot.
@'eu$SlfAr afarpuJlcir unorpcnuri qGennGlrynerflqcqp Slo.U r-d5l unqd;aeunri.

6lerSplrd;

qGenn6qneflfqp 6]of S

6.3V-

L(D (3)

(i) @eupdlqen ssorpu5lcir Glo1l)o,eud; aL-@uu@ppeb r.6lcfiernu-r A,
@cir Glpnfonlqb. r-6lairernit Ar@an Glpn$leit un5?

(ii) r-dloreunur At Opcq gl(D roeurp Geunalpporq (-I0 eu
rJ)qGundti;iqLbGung't r-6lorernu-r A, @eDrrrns& 6laeugLb

€li @at$pilqonair o$d;6flu €lO €ono.teuorulu 6upo.
(@eug$lqcldrneirglcir 6IBDi - e, @GDpdltr6lorneitgiefi 6tffii6q m 

"4(5b.)
(iii) 6pnu5leir Ganeirrl u66l LO (4) 6p anr-ruur@oit6rcxnpl

OGry grr-$mp6 Glonenir@ Glueilgltir @6 errL-$ Srerr&
a6etraqgd;dlenrGur oreuti;suu@dcipgt. @pan Gp6Dtb O15
drynor an$pu qatrb B gsorg'l 6lenf S @D(oe 6uni6$pnou
rlqGundd;auu@dlp5l. @peir goatrb @eo$$qdiraetr OO orLt-rl
unanpuieir Da(DLnrrU Guulutuu@dlcirpm. $atp$lei aSorpu5lait

M
o

L
o

eull& alqeilaetr
L(D (4)

unorgu5lcir e$dD[ r aof]eir, @eugdqcndfi f#) *""p6lpgflu 96 Gonoleroruri 6luguo.

\ el

rs 2 (a)

[uri;. l3 gu unqd;s
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(c) rcu (3)@D amL-uuL-@efieirelng P,Oegdlu @qD aurnipq lGalnag pa@sggrbdleolGu-l giq GpGqrl r
Geuneil$peirenauu r5qGulndltbseunr-b. P,pggdlur po@ooir L15 (4)OE anlluur--@eft6Tr6un0t grrqb d@onr6i)
Gergu@$puuL-@efteneu. on$pu qalrb B rfffiundl6auuL-@etren g4Gp Gercn6n O6DFdUair ofourpu5leil

$gtbu6i) qrputnp euorryd;1qri p 6p 6,Updf.unulji Vrn 6auu6iGleu-tu-lriruL-onLb.

@&6luueitgo6Dp Oatpdlqeirooflair u @(D DnDgI goorpu-tnou uurafiu@$puureunD.

(i) Cop6t'l$p 6lauu@6lsuleraoru-r& Gleu-rg rleirorq P, Q gdlu pe@oqgd;dlorrGul renc'n g[
@at$pflq@fldil rfgr pnd;qgrb r-6leir erllenooru-l4r.b on$p erllormrulqLb 6u6D[Dgt onL-@o.

(ii) Oeu$pilqeiroofleir o$d;6flur g1q Gsnoreranw d,B,Vre ggdluerpgleir anqdlp GluEuo.

(iii) B = 1 mT gaCI{ti Vre = 0 ggaqr.b @1qti;6rifunO Oalpslfatuoofleir unorpuJlcir ggorq 6 cm

e$tr5b. Vre= 84OV e$5 g(Dri@rbGun5l @eopdfen oporpu5leil $prnue$ @eileoru. P,O egdlur
po@aqgd;d)eolGur Gerpntborb 8 cm eu6b.
(1) @otg$q6lomdfiddir o$oruqrb
(2) @eu$$lrefi qbpb644b gamfleqri;@dorr--Gu-r a-6n6n eridprn (r#\ *r*
smfld;a. \ e I

9. ucgd (A) tsjto gta)atgr u@d (B) gtb@ IDrISdryrb elllor 6r(geilo.

u6d (A)

(a) @(D L6ldtr (lppatdil r.6leireoflu6a altow (emfl q6drgt g[b@patffnetl @treuO qbq$6d r-dgr Glou-ruuu@ri>

Geucneuutns eloryu-rpld;auu@rb. Ft'uuLL rdleiroflu-rd;a erflorsulldir euenryerllaxi;smr$o'rpu uuenu@$pfl

(i) rdcnofluti;o olleureuJlair g4eu6aoren$ grmfla.
(ii) GDpclalneirglorneD r5purltBauu@Lb ergxotlsgflu g1ry Garorumrur gltpdir r.6lciroflu-rd;o ollors E,

gtgg)rrLrff grL-ri 1 qgdluergflair unqff GluCIua.

(b) rilciroflu:ti;o eriola Etsqb gl;6p fiffiL rgqrb o-orL-ul @(D gopetl porr Rg rarru L{pF penL-uJ)

gcirgL-eft 6lpn$d;auur@eiror5l. GpqD f @f epdl6b ollryurLongD 6lLon$p& ad;$ti;6flul 915 Ganoreroru-r
E, r, R,/ qgdluerSdan enqdlf 6lu6ro.

(c) L(D (1) gdn 6,b6lb arrL-luur-@sfi6lr6ur0t 96 Gr.onL-L-qB

onflcir 6lgnL-ti;dl Gronrrlqd;1qrb (starter motor) FolaldDrD
ollend;6aqgti;6Lb 6ug)toloJ otpnilgri: @(D rflairaflqanuat
uppfleururd; 6(Dgt5. geil6leun6 FolalcDr.D erflend;dlorgrb
olpLb ocrflg5 6u@t (ratedpower)60W eg@b. u$pflu$orgr
9t5p Fo.lL 0.03 Q e$@b. elrbrJlu[Lonof] gry @aldul
g[rif urtrDrdil u-rno g Glpn$l$u@dl eirpGlpeurd; 6(Dgt5.
GLonrrryd; trr[rsr6t Gpnrd;ouuuoeb (S, Slpp5eirengl)
g'ol6Dolr.D oielei;qooren ronp gilryrb gofl q-ri6luu-t r4LbGungt
(S, qpL-uugafi) Gernei$gunnffil l2-0V Glugronor6Loneiranpd;
oru@dlairpgt.
(i) gfDrJlufroneoiuJlair eundlur-1 un5?
(ii) goreuorLo erlleird;G)snanflair poTL- u-rngt?

(iii) uglglfluieir r.6leireofluti;s eflorsenurd; sarfld;s.

po.)al6DrD ollcTr66a6n gofllqorou5leb Glpnrd;dl Gronrrorq$ 6gnL-d;dlurqL-air (S., g grguqrefi)
elDdlultrunofl 8. 0A GlugrLnrar6lLoneftarpti; anL-@dleirp5l. @fr$lenouneit
(i) GpnrtBdl GLolr rflgpuor gr--r--rb

(ii) Glpnrd;dl GLomrfleir po'rL-
oeiruerSourpd; oowfkbs.

Fol6DcDlD oienti;gaeir Oofllpgr 6lonmir@D 6lpnL-6dl GLonrrflair qgGLo&ery apdirEu Glanenft@Lb

@tUebOrbGungl GlpnL-d;dl GLonL-L-flg[Lror r-6leftGornL-lri: 34'2A e$5o1b Geuneil$gronaflul]dr eundluq

11' 0V q$oqb anmriurrgt. @S$lorauneil Glpnr-d;dl GrorL-L-fleit
(i) dl6ul r.6leioflurbo eiflo, uo'rurqr-b
(ii) $grdldnqb
amflttso.

GLonL-r-fleir r5lair r.6lairoflu-rd;a crlleDe E, et5@rrnoi unqrb gL-L-$grefi Dnlllrb oflp$erpu uqsLorrns
ordD[r5.

@

(e)

a

[ud;. 14 gu uni6o
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(g) @qc16undfu!t6i) F6Dal6DrD eilleirrilqooror golffirpgt erfl@elp$15& Enl6t lrg1b1orr-ourreb, u$pfl amfluLonor
g6n6flp6 r.6eir @glti;oroorl$$6$g5. CIFdn oflenenerno ufpflunen r.6leiroflu.rd;a erlleDs 10.8 V 4ad
6olpDgt glt5dir gxo$ porr 0.24C2e$5 sdlsflgpry.ubpflu5leD qSuL-L- r.6leir @pd;slb snqmrLonopi

6lgmti;d Gr-onrrflgnrnau um4b gL-L-r.b ggcDfl& aprua 6luulerp$6u Gun$ugeiEu. @$$lemu5leir,
GlpnL-Bdl GronL-L-flgrrrnem gr-r-$olpr*; anenirs.

(h) GnGeu (S) @6b 6giurJlrr e$pquu$$eb EnU6 r-6lairoflu-rd;o ofleore 12.3 V gqD 9t5F poll
0. 02 Q gqri rolrul Geu6lglnl6 qD ufglfloru-ru uurairu@$$ GLonL-rryti; snorq$ GlpnL-B6dleirglnry

(ump staft). @eirerng 6pnL-d;66rpp6u qgr uSglfluneurg r.6leir @frrlrdlu u$pflqreir geir6eunairgiorgrb
peorL- 0. 015 Q 4oer1efior gO rdair errfiaeir (umper cables) gpalb @euremr6ouuL-@ GLonr-L-q6 anq

6lpnrBauu@dlpgr.

(i) @aiaunp; urerly$ Glgnrei;1gorsu5leil, qp uSpflunorgt @plidlur upplflulL-cft @olmtd;auu@tb
arip$o.rp& apEt erLfluuL-G[oneiryleir goeur.b euorq$5i onL-@a.

(ii) er@#looor$ GlpnL-d;grifungt GlpnL-ti;dl Gr.onL-L-flgrrL-nari unr4rb e-uffigur-u gL-L-$org,ti; semfl6s.

u6d (B)

(a) (i) qar eillonrq$ $qndn$Spryoefi (FET) gnir g6goomrq&
unpon6meir (unipolar devices) oem ewoUrri;oLr-Odla@or?
FET Odir 6lpngflfrunrq$6u uniraerfluq& 6lau-rqr-b qip6
anerllsaft ulnorel?

(ii) FET aeir Geuneilpporeunoit ar@uu@$puu@b (voltage
controlled) unporn3raen oorqri gyerrpd;ouu@orO qeir

ooreb 6g!ud@s.
(iii) LtD (l)@S anr-ruur@eir6r eptu{bco Vo=5V aord;

Glononfi@ euqsnob gr-r-D (drain cunent) 1r, uraleu 2.2

gop6b (Gate-Source) s1gpp6 Vo, e$dlu-reu$orgrd;
omfltis.

vooF9Y)

Rt

IO MQ

RD

2.2ke/-

Rs

1kQ

e-(D (1)

(b) CU (2)@ab r6'n6n 6luugum@ erllfuond;du aspleb geiGleun6 r.deirGlunplgoop g$erfl S,(i=0,I,2,3) >tb
O15 dldir o)€ro)rb Dr(i=O,1,2,3) gu r5qGu-rnduupeir goalr-b 6lpngl$u@$puu@dl"itpgr.D,Odn 6u6uLoneonb

'High'(5V) g6b6D5t 'Low'(0V) g6a @15ri;aaxr-b. D-@air Glupr-onemrir 'High'gga @66iqrbGungrl o-ful
egd S; r'""9?riafidleb gst Slppdloti;otb.

(r) Dz'High'qs g6ri6LbGung,t penru5l 10R @gnrnor gL-L-$eorp R unryunad snenfis-

(ii) gO Gernei$p6nqg GlpnO$l (5V,0V,5V,5V) gmlpGu-r S' S' S' So qdlu goflaoreir$

Gtpnglsu@g56u506 gGq Gereorenuneit rJlqGundld;suu@Glroofleir, e-(D (2) @S anrruur@eften

gr-r-r-b 1g R @afi enryflS somfld;a.

(iii) @15 Gelnebfrpenqg GlpnO$l (5V,5V,5V,5V) gaorgrGu S' S' S' So 4dlur gu5'rflsm6n$

Gtpnslfu@$O6x5p@ gGq Geuornuieir r5ryGulndl6euurgeir uuluq GernebppcIrol Vo Ad; scmt'ltbo.

D, D, D, DO
e-o (2)

[uzb. 15 gu unfBa
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(c) um$$an goeuLb GlpnglSu@$puu@rb 'dlf6rennrg eupnird' (Snack dispenser) @uL66lfrb gefiE r5airerqSLb

gilu$po,enoctidn dD Oq6 'Dnfl' g6b6Dgr 'Glen6oGen$61d; dfr-b' rJleiisr- oru6s$oryr eupnir6dleirpgr.
. uflurnor uewr$ Glpnoraaru-l& 61ugX$gJp6b (1)

o ''onff ( 4) E s606DOt '6enti;oGen$Ud; dtgtb' (O ep Gtpftgcrp@gpeir
.'Lonfl' Gpry$Glp@Bauurrneir @u$$t561Orcft'Drfl CI15ppd)' (X)
. 'Glund;oGenfEr dldb'Gpq$Clp@ri;odruiL-neb @u66ltp6lOretr '6len6sG6ripU dldb @CUppett'( f)

(i) OCU rllerirsr mud;oS6l GlugluuL-$pri;o pilu$go,oroq66$ gqqrbori; GanorerGlurneireoglu GluEua.

(ii) p16d;au uL6)6DcbdD6rru uueiru@$6 @po.mr oefueungr GlauSu@$gayrLb oend; anL-@o.

10. uto$ (A) EpO sro$olgr L{Od (B) EbrO on6dqD ollotl- 6r(gcilo.

u(od (A)

(a) (i) Gunu5la5len afl$oru-l4Lb onetrdlair erll$erurqr-b a@g5;o,qBo.
(ii) Cuf6Sl$p erll$oeomu uurailu@$$ @ar$lur eunq& eroafiunrorru 6uE1s.

(b) glo,pr Gleuuupioreo &gd, reften 6or6l6nol Vgqrb 6gnr-d;a g{GD€bob Potsulrb o olLtu anfrgud;

6oryfrglenen 916 puri eureDGleunefigllgffLrrb 6lp6ri;ouur-l orppqeefi (N2) 6unqg; pnnidl6unefiEuL-eir

@ormtei;ouul@etror5t. 6pnrd;a$$ail g;uqnorgt N" 6xnul6Dor Lor-@GLo 6snanirg6$p5l. grpgufleil
N, ernqaneu g5lqurJlur rJleir el5eir @OrSl erCp6oLb P g5oo1rb gdl6i) s--6fr6r N, eunulerlleir 6lLon$p
gmtraofleir oenirmflBola z egaqri Londlor. pundir soreuenerlleir Lon$prb @eircnoGluord; Glsnetrs.

(i) pufle$ refter N2 6xmqcxrorgt @alL-dlu-r eunqGleueirglno plS5tGlsneirdanp6gord; Glaneufi@,

/ p\
Fuflgl6ir ur.buiuir- N, ernq qgoeilaoflen ooirmflBoro "ll-+l oewti; onL-@o.

\ '/
(ii) gturfloror N, ernuleneud; Glsnarir@ dlluqeup$tO& Glauluruuir Geraneu6snor g1q Gonerrereorurti

6u6to.
(iii) N2 6urulo)Gxu urbqri Gluuairgmrp Gapa5leteunpGlpord; 6lonmir@, purfl6i) reftor N, eunqollair

GleruupSleneuuieir c--6n6n r.onppr-b ?(, -*)+ oemd; anL-@o. gq @eurdlul ernqoleir stsri
"\ - /

ad;$u5leir leftGn Lonpprb AU = nCrAI @ornetr pquu@Lb; @nn15 Cv €15or5 Lonpnd; oeureueneilloil

loireir gparq Gleruud; 6lsn6Tr6rT6nqb AZ ggflr5 Gleruup5laneuu5lei> loireir Lonpgllgu.b g1$15D. Lonpnd;

aaTeu6n6ril6b mqg; @euL-dlu-L ernqGlerncfigleir goary 6leruud; Ganeireneirq + eg6b; @ni6 R

q6IOt edlcD eunq Lonp!a5lu-rn6r.b.

(iv) Gleruu$loreouJleU Grpu@b @rbron$glLonem5, ggorb6pcri,g$ prpara5lsnna @f rult 6lu6rronor$$S6

er$lsfld;ari' 6uulqri. sgtd;agg6i) qpu@b @rnLonSpLb ?F - rr) erorti; onL@a.

(c) Lonelfl g4gad;ori (gauge pressure) areirug,t eroflLomirL-ar gxqgrd;ar-b anquna g4orci;auu@rb gxgod;aLon6r-b.

gurryoafleu Lonofl g4god;arb erpd;sLona psi (pound per square inch) g4eu6oeifleir pquu@dgtg't.
(1atm - 100kPa ub I psi - TkPa o-Lb g$@b). g)|6DD Gleuuupioreuu5lair (27" C) 6rpDr (odDpDF

20 psi gGDda$616b s-Gir6r gwy 30 psi gilGDri;ogog erenrqLb elorryd;1qb sdl6tl GLogtlb N, eunq

p5lquuuurrgt.
(i) pufeir 16116r N, eunqerllair Goruugiloleuuleil qfurr nnrprp$agu semflti;s.

(ii) g[6itcl6xuu$)oruu5leir Lonppr-b srqanLonagi puflgleiren e-ulry$puru 91gri;o$eurp6 aemi'ld;a.
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