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01) Uleiteu(ptd gnpmidbas@her flurengy | Fflwmereney
A - adlEQsdlallar SI @@ W m™2
B- e giilar @@ dB
C- amdluilar sev@ Hz
(1) A i Hub (2) B wl @b 3) A, B wl@®w
(4) B, C i ®id (5) AB,C erevevmid

02) XY, Z aae QeueiGougy vuflotevmsmeanymrw  CQuerdlads saflumsam@n. X Ger
ufioreomd MLT™2, Y Wlar uflwremd ML™T™%, Z uier uflorawmbd L aeflar  Leeumd
salss Osuimasenar Ouamdlsailucd FHurar &msmss OeTavigBLILIG.

(1) XY +Z )X +YZ (3) X2+ YZ
@)Y +XZ (5) XY +YZ

03) GarfinarameCuwramar Lms OQeauallCupbladmba Osrjsdwrs  aiCurgd Lmasuwreaig)
Gaeien  euaflgmjures  wipréd  sdluyLar  CQeualCumdlams.  IUSSED  eueilwimerg)
ploowrsan Uaien eauewlpredl alsslama. g Crrsdlar Ueaian euafllurarg Blameoowirs
aumSlamal. Ulaaumeuaiaunmled g Yamawilar aiqeausamg (Smoke plume) b @nlsdlamsi.

(1) (2) (3) 4) (5)

04) USleiieuptd SnHmIGH@HeT 61% 6Teneu 2 UlenLOUITETIS6TN)?
A. Coar gafl @missmasmensosmaBaTens).
B. a0wrell sjemevsenr GIBLLITEIE ST ELD.
C. FM simevser QBLLIEIE ST ELD.
(1) A w’ B (2) B ol @b 3) C @B
4) Buyp C uyb (5) Awb Buyp

05) QurpLaser  ABC  @dlwer  apaimgd @G Crysdled
womeve FEWldmBa  aplwliu@Slapar.  Seupdler LTS S6T
uLSgled sTLLUUL BeTeng cuafllsmL  allgsamans Lmésailsg
Swal MW IgéHs aRSEGL Crymisar wepGu Ty, T, Te
arafles, Uleteupd CarLjysafled fluimeng,.

() Ty< Tg < T, @) Ty< Tp < Tg
3T, < Ty < T, @ T, <Ty< Ty
(5) syey Gurgoraigeim)
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06) @emyeulLauqeunrer  @ULLLTmsWled srpmerg  OFassiu@Slamg urtmswilar  LedGoumy
yereflsailed smflaGousmiser sl LLiLl (HeTere.

SLiyereflseiled arflar o jpBsoGmar SMDLIL udEES GHDILILIG).
(1) 2 E 3
[
4 (5) E
9 .

07) epiqus ungglyGoraiy Fdlseney Bays OaranBereng uUTsSlrsdlar GauliuBloe yglsflsasiiL
ursdlrsdlayet QasTLimbg b7 e eieng. @bplmaemw Lny Ulaeumb gnpmiseiled Fflwmeg,.
(1) ungglysdleveiren Brrailullar LGS PSS HMOULD
(2) ungglysdleveiron Brrailuilar LGS dsDd NlHFEELD
(3) ungglysdlaveiren Brrailuiler LGS DLPSHD OTHTS|(HESELD
(4) Byrell apedammisailar Fynafl Buisssassdl @Gammpulb
(5) Bymall apevdammseilar Fyrafl Buisssssd WIHTS|HEELD.

08) 1.5 wpldleys aliquemws sevanmquiloorar @@ Fwuss  CemGasran  ouflwGoramlear s

OeueuBGouny ouflsefled Fwmhsy @elldspamm URums UL STLHSDg. AB,C g dueuppled
2 aten @afléadlfled gpuBL @aiblauralagid alwsed wempGu.

>N x> SN\

(A) (B) (©)

(1) 180°,90°, 0° (2) 90°,180°,0° (3) 0°,90°,0°
(4) 90°,360°, 0° (5) 90°,180°, 150°

09) sy  Ganails  Ogl  allworenGorey  wsé  eaewr  (Mach
Numbenk erer dlorwrsl upsmauiled  SiBHSgeTen
SIDOPSHEIGMET LILLD ST.HEME. Smguwiledha@h Lailser
9BliGleurellenwig (Sonic boom) Gal @ Curg wellsemerub
allwrarsamasud Damans@ Casr®h SlLujLear  SemLs@LD
Gamevorid?
(1) tan~1(k) (2) sin~}(k™1) (3) cos™1(k)
(4) cos™ (k1) (5) sin~1(k)
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10) @b wellser uy@l (Parachute) eeiemm allflsg allwrend geamlelmhg SomyuilpbiEdlammet

s Cprsdled

(A) siuflar Buissssdl Coussdled SmiFLD

(B) Siurg1 Siwsse63] Gl

(C) wiugg Cumdlipepd F&d STLILDTS
Beoupmyeir sflurang
(1) (A) wrsdlyd 2 ewenLOUITETS
2) (A), (B) oypdlwemen wrsslyGo o anieniowimeaianey
3) (A), (C) ydlwemean wrsSlyG 2 amienLowITaIem6y
4) (B), (C) oydlwemeu worsdlyGio o emieniowimereneu
(5) (A), (B), (C) opdluiemar 616De0TLD 2 aTenLOUITGTENG

11) @maw @allayalome galar @Gallwsamrw [ @w. aldame CD
auflCu  Bm FwgEnhsams Oeul Llu@dng. Oealiqu e
OsrLjurer Llaioupd SnpmIsbsamarsd &(Hgis. A

(A) aflevemevuilesr eueyl DiemFEUTAWITSSBLILIBLD

(B) swrhay @efléspam (pameanidleand S wLEE SISl Galssi@Ld

(C) aflovemevuilan GalLSHTID HEDFLOLBISTGLD.

Boupmyeinr sflurang

(1) (A) wrgd

@ (B) wrsdnd

(3) (€) wrsdd

4) (A), (B) pdlwene womsglyLb.
(5) (A), (B), (C) ydlutemeu erebevmLd.

12) gyuibigdled euedCprradl V eaaigud wroré syl SloLwrass GFced Oadlbsmiyy
@amledhbg  wamed aflpail Lu@dlamg. Sebyar Osallsmiuy B Cpredl 96z &b v
2 La1 Qurigdama. euallssmLsma Upssaissted gogulledmbg Seugrailiumenmes
wenied grevyuller eugqeud (smiils yetefl Gasellariiumy @plédlamg).
(D 2 3

13) A, B aaigb Symer Carens Camenseflar yeamgser weapGu 2R, R dlaflayser wpaopBui M,
2M g . A, B Baigy Cupugiiieyeren miLiLipssmisend@ Bamrulloorar alldlg
Q)11 21:2 3)1:4 41:8 5)4:1

14) @ Beordw  eumujeurarg 400K Qe 60Pa  Spsasdlmar  gHLRSHFRDSG  @TVG
SaTUTAIIGTEN  (pevEInmisailar eevienismes N @, ACs eurwalar Geumy wrlflwireng
300K GaiuBlenevuilGe 30Pa Sipdassams gnLBSSHEEna. Byewiteug wrdflulld @reE
SRTUTAIG) GTCUCUATEY (LPEVSInMIGBET SHTGRILILI(HLD.

m = @ = 3 = @ = ) =
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15) swonharssl OLr@sslOwreny  Wegon  gambEg  Boanssiul®  @Plds WSS
Coupun igm@  WlarCampriu@dng. Uleeny laisowreaig OsrELL HSOOLUULE  FOTHBST
sLOLTRsEullar sl pssar  @ampOwray alogdl dAdle  omssLLGEDS  UleelmLd
anpmisseiled Fflwimeng)

A. @rsdluiled CallssiiulL g3 yFlsfladng.

B. sL®ss@psdlan Cuwrer wWayews Cedley oidlsflsdlamg
C. sLpsas5@ Gn&baswrar wssCamur® uslsflsdng.
(1) A @ Fflumerg

(2) Aup B uyb o (b &Fflwimeorgy

B)A upp C wyb w @ Fflwimerg

(4B ww C upd wi G Fflwureargy

(5) A, B, C aevevmd aflwimena,

16) @wsdlyenr () e@amud yGCrrdsar (p) eeampd o @mailed sricuulLamy @8 Ceumeruiled
gran ey UlgCasad E Qeyen guiallelmbg ol@alssiiu®dng. e Crrsdler Ul
Sweu Qe Fyren  WlayeliilyCsesdlCCuw  QaTLihbgd sramLL@L  aeflar Dy
Byemigm@Ld FLOMITS HEILOCUS).

(1) Busassdlar Sloa o€

(2) a3l E €——
(3) BLQuuiEd

(4) SFpBSelet LiHLOGT

(5) Qasmflnu@n aflenguller LimLowT

17) @ LSS LOs6T  Fwrsaiors e®m  Ours  Blos@sas  SFSIUDD  Seubmbler
DOWSSDTLTE W1, Wy, (W1 > w,) aaiab Carems sdlaepar 0y domaulled  gipaoms
e m (@) s @Flawg. &pnd SFma uphl A Wlar FLGGusSmLLnd [ o b B uller
FLHGIuGSmLLD [, o1 @b Ceransssdl Camur® sryewiors @D @D
Osremswnny 2 gruley sryeors B\HDsEenDd Bnieswrs ampOLTEIY BHLpeUTLOe &(F
Ourgis  Caransasdluilsd @wpeoums o @ (b)) &ri@damg. B&Csuimasuilar  Curg
o gruiaflamed BpssliulL F6dl wrg)?

(1)1 Ll 2.6 () 2. (b)

_ 2
2 Wty (W17 @2) .
1 hb 2

(2) 2 Um b)) (w1 + wy)
1 1.5 2 2

(3) 2 Ui+ 1) (01 + w3)
1 1,1

@) 5 2= (0f — @3)

21, I

(IL1+ I3)
2 2
(5) Ut (w1 + w3)

18) Blewevs@dasras o eter  pewi  euflFgmeilayer  GlosdedlmLbLy
2 ai@er 2 giteng). Owevallmbilar Gued wpeear g Deidleflus

GUEDATLILD Bogans SIMFUIS FnIQUIGUT) SlewL W

moausaslLl Betarg. ol K apLliuligid  euewenwib  grédl
aderiu’ L gl glareiled

(1) cuememuild &THSLOTHSLILIL L 6MLD

(2) gODD UMETWISSED GTIIL LILIL L 60LD

(3) WeGanm L1b euemenuGled GmemiL LIt L eLo

(4) Sflaflud STHESSMSES SHeuFTELD

(%) yaluiiiy ellens @&ryewiors

LI

| — GloucbedlmLbLy
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19) geueuraimud 1, Hearapp B gaufloren  alflmasdmar 2 amrwgiorer AC, BC  earaybd
Carevsmenud 1; Berupd a gsufloren alflmssdpar o amLwgiorear AB eaiayb Gsranevub
Gwrdenors BeeviliLgar  peold Bp  FUSS FLLULLED mwdslul Barerg. K Bled
@ausHILERL  &5SCwMrsSled  @FsLLiuLed  Fwplmeoulsd  BmesSlamg.  AmGeuiuplane
gpprisesd K peb C n@b o eer gy wiprglbliush@

a_b
@D z=1
lZ
@ 5= <
B U
() 2= i3 A
B
« _ 4
@ =%

5

4a
O 5 =5

UL $gled STLIQUIGUT) [b3(HLD FTOUFLD 8w SIQLILISSB6IT
Cuop@urmpbgims  serup  Curg  SoLsseppurg — afleenujer
snquifler auqeutd 613)?

2) 3)

I T D A W
N Ecucatioh®]

S(PSBOTeT  SlewLGFemguiled 10kg, 20kg Slewfleymrw Qe @oolser  @CevsTen
alpgmaflamed  @oemssiiu’®  20kg  Slavflayerw  @oolulled 200N FlevLallens
UiyCurdlsasiiL@dlamg. 20kg, 10kg Slafloysar Cupssmqur o uwly savblere 9 TLpHBOEET
pamm G

20 _

(1) 10ms=2,10ms 2 (2) Sms 2,?1115‘2 (3) 10ms‘2,? ms 2

4) 0,23—0ms‘2 (5) 23—0 ms~2,10ms 2

22) wpameuuiler ouquiled Uil ellwrurgs@n uLSSled STLiquieurmy)
ploavs@sstas  86cm o wgsdlar Cwed Bppbg umjs@w  Cura
SUhEG Osaflours Lol allveme. Qeammed (psameuuilayer  Bifler
2 wrsma 24cm g5 Flsfle@n Curg allururys@pl Ogaflaursl
yooLu@éng aaflar @ouy B&é Gompurimr Bloujsd OFuiw semflus
Gouewnqus  aflvemevuilar  eumsmWWd  GWSHTTSMSUD — SHTERIS.
e aplogs aiig =3)

(1) @ailey aflsbeanev 86cm (2) @ley allsvensy 86cmM
(3) @ailey aflsbanev 80cm (4) @y allsvewsv 80cm
(5) @ley allsvemsv 40cm

e
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23) o (pédlamed Oeunni' L Careder g o eter Bissmmdl Bilamed Blyiul Getarg. Suquiled
2 aten gewenwlemLrs Syrer aigsdled B SBHOLILESDG aaflar G t o Ler Csred AB
e Cppasnd (Ae) Bear wrmee FmDLIL umSHGOILILIS 6157
O @ pe 3 pe

. b
—

Ae

N

7z

(%)
t

24) Blowewss Slewleyenw eutu) @eaimy 1500] Oeuliussdlonws 2 PlehFousar STFeRIOTS D(LpSSHLD
3x10*Pa @& @@ saeuea 0.06m3 @& Bmps 0.08m3 @he FsfssiLBEDs..
Baer Curg eurwellar SaFgsdl wWIHOD WTg?

(1) 900) oglaifliy (2) 600) oiFlafliLy (3) 900) @mey
(4) 600] @Hmway (5) 1500) eiglafliy

A
B >

=p
>0

Gl @TiLULLL $T65F SHMISE FLOCUGIGUTE LILGD 6157

(1) AND (2) OR (3) NAND
(49 NOR (5) EX-OR

26) QarLjy myluger, seafl mrluger Qarijumer Ule@eupd shhmIsmennds & (hgis.

(A) Bljburs  Brralleow  Qsrewieren  epiqus  SepOwredlear  GeuliLplaeenws  wTPTaisSSled
Gowa@w Curg safl miiuge idlsfléen, g1y AILILSET Sidlsfle@L

(B) apiqus yemp  geidled Ouflur Lalésl Qs geamih @aIn @meUSSLILL Rt LalésL 1qéE
Sewiemwwiled  ary  myuuger 100% ysaud  Swpullar sl FILLSET  (GDEUMLHSID
Olgedauiid

(C) safl mpiiuger GomeuenLupd Curgy &ry FIlLSET SlBFlHEL

Goed SILILLL Fapmisseriled

(1) A wl @ 2 eeEnWITETS)

(2) B oL (pid 2 amrenioulTeng)

(3) C @D 2 ewenouIrers

(4) B, C ydlwen worgglyb o ewiento

(5) A, B,C g8l eebevmd 2 amiento
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27) Qararerenall P 12v SN(PSS Coumim 1gm@
WerCempmLiLic (Heierng). Qaeiy B)\meuruluilesr 2 MLa
SpsSsd 6V Gy, el S apLiulL sausdled B(mhbg
V;, Vi aaiueupplesr wrpedsamenr Lilaieu@hd euamLseilsd 61g)
SInbLIL  eumsHGDISElETD S).

ORY 2)V

28) @Gy siyeLw @Gy Jyailwssre emwssiur @by eyenguud h
2 wyapenLw Gumer o (mewer @aimid Gumear sewgs Camend @eaImiD
PFML AT @@ ULGSD STLQuaITY Bomandasliul Hetarg. S
al® eLed A ulld Bmbg Ogmmsaiu@w  Gurg  AB
Bleoavd@SaILar Semws@ Careawd wirg?

(1) 6 = tan?! (L) (2) 6 = tan~! (L)

h +2r h +r

(3) 6= tan?! (Z—T) (4)0 = tan~! (L)

h +r.

(5) 6 = tan™! (ﬂ)

r +h

h+r

uLggled sl Betar soPled O afled &Thal e euedlento
(1) & (2) &= (@) LT+ £

4r 8r 8r 2nr

pol uol pol pol
@A)+ o Gt 5
30) savammquilaien Slyeu QeuiLoreiluller o anjdpemer SiFlsflliLgne
A) allflays @Gansd Faqui FFaiGmaLl LuaI[HESS6.
(A) ailfloys & Qu glraisms (5
(B) Qeusiuworailuliler sewnger o6 yagmwis Gommas CouesipLb.
(C) Qeutiuworailuller wulljsgiemens @ruwiar Basma oiB)s s s60.
(D) Qeutiorails @liflar seareuemamer oiglaflszse CouemipLb.
8 gnpmissailed Fflwmerane.
() A ww B wib wl B> (2) A, B,C wl@®w (3) A.C,D wr @
4) A,B,D wr @ib (5) AB,C,D erevevmb.

31) wrewenwilenr  Uleflped ssss5dlar  aPljleuewsr 17kHz Bbg  oliOlouemienin@ilus  Sewernnefiles
Hmweurws  @edlFbedlaywor b 30dB.  BaQeimm  cuCuindlumad  BeeudlyGleueenili @l
Bmwpeurws  @alFedlawr b 50dB.  Bemenery 1km  gmpsdled e etenCuirg  FE55HMS
wLGLLTS 2 ejdlamry Qpamed auCurdluy  BFFsSssmES  WLHLLLTS 2 awI(HeUSDE
BamenenfledlmBa aaieuetey grgw GFsdeCouemiBLb.

(1) 100m wrewenemws Cprdd] (2) 100m wrewenemws ailevsdl (3) 900m wireweienws Crrdd
(4) 900m  wirewenruledmb G (5) 900m wirewenemws ailevs gl
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32) sy Ouirmallar  @olss @F  Semeey  wIpT  aigSSleD p
Oeutiors@uwCurgy oiger Geuliploe (0) g (1) o Ler wrmb
allgd  aufliugdled ST LU Beten  euemaruiluflenmed  SrLLIGSRIDG).
Bei cuemeniluiledmig Cosflésdsss sseuesar LpPIF Geuiumm L
Uleiiau(pLd gnMHmIbHemend (i 5.

(A) sLGummer Qeuliuplmoouar @@ BleewThpsmsd S (HElEna). t

(B) usmjsssdlar 2 mad | gallurésd sawemp OCaulugsgis@r  Ouflw  Gumored
JOVGEETTY

(C) sLuiGlummpellenr 2 (h@ Blwew Sedevg Oardlbleameowrarg SmpLeuliLplmaullan OCuflgrs
JOVGETTT
GuBe 2 siten ampmyseiled

(1) (A) wrsdlyd o ewIEMLOWITATS).

(2) (C) wrgdlyd 2 eweDwITaIg).

(3) (A), (B) ypdlwen wrgglyh 2 auientowlmeiemne.

(4) (B), (C) @pdlwiewr worsdlyid 2 amienLouTerenay.

(5) (A), (B), (C) gydluwian 61606VMD 2_GUTHLOWITETENE.

33) g sareueayeiten eurwdsen Geuliuplenev, SyipssDd Fwamas BmE@Ty CueaiL@Eln Qs el
Uleiaupd gnpmiseiled o mieniowimarg).
(A) geullourp wrdlflullegid epevdammsailen eeianilsams FLOGITGTENGL.
(B) curwjsseflenr Sleafloysaflar alldlan oo eutwsseflear cpovsanpn SlalaysallnE Criworm
aildls FLoGTTETEm6Y.
(C) urwssaflar oL jsdleailar alldlsn aweuTwdaailar padampmis Slalaysaillar aldssdnE
FLOGHT.
Guogyiéitern anpmysefled
(1) (A) wrsdlyG 2 aienLoWITETS).
(2) (B) wrgdlyCw o aiemiowireig.
3) (A), (C) wpdlwemar wTGSD 2 GTEHLOUITRIGHE.
4) (B), (C) ydlweweu orgSlyd 2 ewreniowiTereney.
(5) (A), (B), (C) pdluiemar 616DeVTLD 2 GRTGHLOUITGTGNG.

ULGSled sTiQueuTmy U @mu eadlayer bmb, Liss 800kgm™
2 LW  Slauupd  a@ssLULBetarg.  spCurg  Slyeauplyellar o wiyid
15cm s wippru@dng. aaflar Qyyu Blaeullsd Bmba Gurg
WOLLLD LOTHMLOGHLU|LD 2_UIFLD

(1) 5cm &1p Lglud (2) 2.5cm &p Lglujb

— by (3)3cm &1p LFlupd (4) 2cm Guepuimid

(5)2cm &1p udlud

;IIIIIII’&IIIIIIIIIIII

35) @aiblaumemid 12Q 2 LW LiGuTeotly vt (B)
s uilseir 2 (Hajled STLLLIUL (HeTemeurm)
OsTR&aLILL (HeTere. seveuCermoreafluflem mer

WerGenmi b 1A @, yellgmjurs  geuGleurs
aghdluileerer  oypssmisar  Vy,V,, Vs, Vy, Vs, Ve, Vs
@ . Ueeumd Oarijysefledd flwimeng,.

D Vy= Vs> Ve=V,

@QV,>V,=Ve >V,

@Va=V, < Vs> Vg

@ V<V, < Vo=V,

V< V< V>V,
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36) Lﬁg)gmuunevw @eTMDLI uu_lﬁwu@ggf? Byewi(p BDL SN UiEWwCUTg  Seuallm BDLEHEHLD
TDSSIGN  FLOGTGT  SEDL HGTEHA]LD Oliflus BDLEHGTEa]LD @@g)g,m) Gouamip. GG sylmwn L
FDMIGEEHSEG Fflurear allotésd HaflE@Gh mpan ebevg mpmssmes Osflay OFuis.

(A) swLiluilar gwplmev Har Sarailiged gHUEL F561% QUIPMaIE GH@DLUILISHE
(B) swplewev pend GupriL@eusn@
(C) @il Gouemnqus gL s@pLer Uil  Curg Bomealiys ssHsallar  SoLEmeNL
LSS ILSDSTGLD.
(1) A ol @id (2) C ol (pub 3) A uub C upd ol Hud
(DA up B upd o Hub (5) A, B, C asbeomd
40Q
MWW

V 10Q2 +15v
+5- \I\
/ -15v /I\

Vo

y

37)

Gl gL Qewpur’ @ alfllurersdl gaEmng uLsSled smiquerm OCuuiy #fléms
Gourevpmeney eupmsLILEL eaafar Lwliy Ceauremperairs Semwuid dnqui euamgell Csfley

Ve

QFuwis. v,

(1 A” @ AN (3)

N

38) uLgdled  amliquieurny 50W 240V, 100W 240V  aigggled
@oflyganqu A, B aaiaud @m B aigdpsar
Osrgras Bememgsrir (B 240V S(PSSLD
UirGundlsasii@dng. aiagiflar  USlysred  Fbwbgome
UlGiau(pLd gnphmisHmend & (hisb.

A)A e dysresdland umjégs B uilar dgsmed L—— opgv
SIS BLOM(GLD.

(B) A wer eenmsapd B ullar earsard @Gy WaiGammiiw OFeeusted Byemnqeargid
Ulysmab Foanm@L.

(C) B uller Slysresdlend urjss A uller Slgsrad oiglewom@Lb.

(D) @@ baiaipseia Llysremsepsdlaruleovre aldlan 2:1 o@Lb.
CopsIliLl L epmIGsH6ailsd 2 IeWITal Fapml WS Fnpmissmans Osifley CFuig

(1) A ol @iwd (2) B @i (3) C L@

(4) A uyb Duytb (5) C wp D upb

39) Gwevedlw BQepuiteig SET (POMOWTRID HWFUIS Fnlqul <10cm=>
g}@gn@@ﬂ&;@ Ol Y- INNING) LOMI(LPEDGTUITGIT G| B)Covamen
SIS SLOT 6T sUILuevr GuevnsF Olgebayitd LITTLOT 60T
BemipQuimele (LPIES) BmamssLL B LIMTLOT 60T
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apndl, gauflortan QuissEEmer  HHEHUSE  apod o (Hewerwller  gauflomes
T (PHSMEVS ST,

FTUISMSSM@GD 2 (hewans@Gd el ullevTesr 2 Jruieyd @GHewisd [ 6l 2 (HEeNLITEIG)
FTUISMSSD  aUpdETIOD 2 (HaTugn@ Comeuwmer Blubgmaremw i, 0 grjiled Oumys.

Slewio o memerullear oFGFLILDPL FLSSHIUSSHLILILD MTTZ (G LD.

u=0.6 yaaup 0 =60° yaaud BLLlaT 2 (hmer FTUISMSSD CUIPSHEGT DDVSHI
2 pepior aaume Curdlu sallliyssep e srans. V3 = 1.73 aas Qemers.

5@  allvmalwraiempls  uweL®sS  Cuuwiwmer  QurmQemralerg BTG,
2 pUOUmSS alibusms eaaailsn Cup wWiquCbaILImSs ST HUSDHETE SITLILIL S
auegs. @Gallwl yetefloows Ozellounsd @Mlssis Sl (s.

ii. Gaflayiumyemeuuienr Bifloysamyd D ea 2 aiten @euy GCuwlev a(i) Beyarar ailbLGms
Cors@oustas  smEs. — alomeowlar  @allwsamrnd  f gy@w.  Beaeildbamevuiler
gauflorant Oufleréssgis@iiu Carameabuwraienn f,D erjursl Gums.

Buieouimen Qebemw@uimipmidlaieter gl ® mans@s sriquramlag o wHrGLmss
gy M gy ena) M=§ TRTLISTE) UDTWIMIGSLILIBSID G,

B, a aa@eumenn DS Tenis.

gl (B memGGs STlQbwraimy 80 mm, 50 mm @alwsgmmsmens OsraiL &
@SS  allvmvsmars  OaraiLg. — Our@malledmba 10 mm  grgpsdled
HasGsasriiquilar  oFdar  aflCw  Fflw  QurmpQertainy  euSSLILIL HaTena).
allomevsEnd@ BLUUlL SGTISms  WIDMCUSE AP  LITTeneusSTaniqedlhbai
250 mm gysdled o (HrIblLHSS WwrweibLb @M 2 (HeuTsSLILIBSDS).
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Uleraumeuaiaupenms srewis. Ggefleyiumjemeuuilar @fleysgmyn 25 cm

1. Gumrmer allsveneowimed o (HeurdsLiL®w ailbid  Seuailsoemewiledhbg STemILILIHLD
SITILD.

2. aflebmevaens@ BaLwileerar Geunmrésid.

3. el () BEONGGSSTLIQUileD 2 BLICLIhES cue)l

iii. @uburg urTfmeusgamien,  SmFLgE  aped  aflvmasErsE  BeLulleeier
Gouprdsiworarg 80 MM & WIHPLILRSDG!. Lilaeu(heuareuDennd HTemis.

1. Bmdl albusdleag sl Blarev
2. o ;pUOumeGs euayailer Lyl Gumiored.

03)
a. CerGemraiplar Bl mLLL uyworemd (W) aaiug GPlss Cereflar dafle (M) Bagib
odlev myliy wrpled (G) Bengid OLheaSST60 SILILIGHLD.
U =GM

Byl Leflenr iy elllenws 61(1pgis.

i, pluw Aoyl ugwrangdlar ouqriuemr S Sedlmen 61(Lpgis.

iii. yallows snpfl r egumLw oL @usdled spmib m Slalajemrw  Geuindluiler
apmed &8 (V) @oarer Careveuemws W, 1 amjiled Gums.
(yalluflewr Bluio myLig ugoresd Y 9y @L)

iv. G0 aflerr a,(iii) Bn @IS Qeuwdluilar spped st (T) Bpsmer
Caremeuenws W, 1 arjLiled Glmis.

b. yail pleeowrer Geuindl ea@gred B ellomsiGeous wrg?
i. yall Ploowrar Qeuwdlwraar Csran Gaussms rad h '@ wdhiies. (r =3
aed Oamers. LalFapndls s 24 wallsSUTeBISET 9y ELD)
ii. B0 el a,(iv) @» Oupp Carwauwildmba yal plaeowrea Cauiodluller
PUddlar yamgamw W amile Oumis.
iii. Gl ailemmagasar b, (i), (i) Bn Cuip wgeysalladmbg Lall Blaeowrer Oeuiodlulle

O allésdlamus ms~1 8o gels. (yall Blewevwren Geunodluilear ojemrenaneumet

PWddlar gy 42000 km y@. (T =3 awé Oemais)

ag0sTamevallsd guiaiaerer aflaisaoran yallomw GCpréd Quime oy lilsdlaEng).

yeiluller spemy R oy @Lb.

i. aflaviged yall Cwpugiewu Guorgud sdlow YR grjdlh CQums. (Bar  aflameyds
ol wells@ Curg auelldgmLemuwils Lp&aseis@as)

Gl aflenm ¢, (i) @ Qupw Casremeauuiedmba alaissd Lol GCupugiienu Gurgid
sdow ms 1@ geis. yalular Buw miigl ugorawmb SI oGSy 4 x 1014,
yallullar epevy 6400 km @y@w. (V20 = 4.47)

iii. yallows appfl oL @upsdled apmid Oeuindlser swg Crréssms plome) OFuis
Uer b  yalls@ — Oeran@oumeausnsts  aaeurmy — yaiow  Crréd)
Buisstiu@dlamg aos GOLRs. e yailuller Cupugiiied s o uwifGeousdgi e
CurgimaswmLaimas SAITILSHSTES m&s0sTaEpD 2 Slewraiamms GOILGS.

Baiailammeurang wafls 2 Leled gremied Blawd Curg BIbLssES0 Blapd CFuwmLT®
upmlwgr@d. Ueteumd upbdleow seuaiors aurdldg Spaumn allamese@psd L H(hs.
BIDLESERIGET 2 LLIL  SBIGET Wiayd sddlai Lpud OCeuaflliyniph Fwamm  Suie
ugeuemey 2 eLwemer.  Qurgieurs  svsdlar o Luymb  adlCropuperwig.  Qeuefliimid
CrCropuperwg. Beualm eadlymer gppmsE@b (WPSIH OaiFaiailam Tadé SeuFLil ()

syib - 13 (2022) 5™ term - 2022 F.W.C 11 Quendlsailuisd - 11 B

kalvi.lk


https://kalvi.lk

Slummler allenaneurs Olaiaeiieyd@d GMIGHTE @ SN(PS5S Goumir(®
2 (hutsasliLBdlamg. Baawss Coumur® Oaigeaey PSS — G@ILILIEL. @b
BILESED Flehanepsamar (Signals) sLgsrs Curg Glaiseaiey SWSSWD @UIeY S(PSBLD
GeILIL@BD. @uIey SpSsD Curgeurs —60mV @n@w —80mV @n@w e ulledms@Ld.
@ SMWILeD Smyewions OaiFealey HIPSSSled GgOLEL IHDWTEE @F OBTLdsL
Ouporegd@ wdlswres sdlaflean Curg s1és SiIpSSD  gNLIBSSLILBSBDGI.
FM6& WSS  (pmaiaufleed,  DEIPMRUTESM,  ASIPEDDTUTEED  GTETGILD
SUSMBHMETLDLWLIG. ST IpSsd UpLiflssliBsmed s1i@n eumyy &6 2 @ (i)
@b ST LU B6Teng).
GuaiFaiey “(mV)
Q(HSSLD SM&S% I(PSHSLD

507 Glowafl Gopugriy

Benpemaneumdsid ' ‘ o e 1/11 'S A Ll '\))\ AL
566000006606

2 o1 Gupuyiiy

PUIe S(PSSLD g@?(mm@mna’s&b 2 (H - 2

Grd (s)
2 1 - 1

BIL&SEIGeT (Neurons) eweibilsemers (ion pums) Garewiig. Gsemed UlpLillésiu®id

Suaiser OwaiFaalng GmesTes Smaw (pQqujb. Bgear almereurs GbJ wen w6t

gopmiser wpopluw gFaalars Qeuefll, o a1 Cupuriy eufiluw &re uyblls srewIL@GL. @

BILHEswSSler  Gouf @@  eflued  Goaigaalamesd ez Ba  allpgmaeniCuiraiyy

F(HSBSMS aBTHG, Bgar Lwa® almaorHlel K Bgar swBlomews squy d, (gomibd

Boewrgs  Curg) @b  QFgaeurarg  WslOuflu  wyly A w2 eLwgib,

LnsEamsE555%5 cuameamet Oaraigiom@w. afmg wrdled K e dflsrs o eten Cumg

SueiLblsar,  Cupugliysend@ BoLlulL  gipb  yFfwsms anisd ey  Couanev

Qauiuyib.

a) () @uiey SIPSSD TETHTEL 6TeuTen?

(ii) owengiiBev  @uiey Sdsw wap GumTaisdled GDlsasILLBeTarg Qs  &([HSH

wmgy?

(iii) srés SypSSLD eleueurn gHLBSDG?

(V) a1é8 SyipsSsD el Deusmaulled dlsfledng)?

b) wwer Libllsermed @Ol L oerey Couenev Oewiwnn’ L ey Gweaigaaiear Geuafl, 2 6t
Cupugiiyssailsd wpeopCuw +Q, -Q ghwmiser sreviil L, Gsmr Gurg Gaigeaiaie
sy d  gy@w. Owagaaia Waampw dA@iodlsdvar € @b aar  Camppid
2@ - 2 @6 STLLUUL(HeTeng).

(i) WerBamppr'L Gweigaalar o 61, OGeuefll Cupugliyssepsdloullevrer  WeLeF
Oegplman saydlar Capmsms o LCWTElSgis STemis.

(i) Oweargaicier  WaGamppru L galeurm  Cuourliyssefllama o SeTeuret
e jeuGlgmley aflpéSwnsariLGlamer, Oergaiailer 2 6, Gleuefl
Cupuriiysaepsdlam Cu CQamfivu@n aflms wirg?

(iii) Gueargaiaier squy d @ dy, Q,€,A K aaueupblear grjlled smemis.

(iv) Owearsaiciag Qeuefl, 2 ar Cupugliysensdlamr Cuueter War oiwss alldwurgn V
@oasrenr Caremeuemw Q, wpemws Lgwramser Frjiled GLumis.

(v)  Guarsaaiea Wabsrararareud wmg?
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(Vi) dlareugpd  geubeurp  gpsiiumseilonn e ublilsamed Oewuwini e Geumev
aoveuty  ssFluns  Callssiiul Bereng  ear  allongdl  Coumevewwis  SyULLL
LgoTeEsealler FTiLled &mes.

1. Owegaaiar vweu® aflos wrdledl K sl Quflsraaeier Curg Sismeug
WerGeampmii s Bleneowlledhbg earGammmriLi@wCLimag
2. QuariFaeilar vweu® aflows wrdled K Wlas fflsraaerer Cumg

05) a) eumans@ gyaflwloramseiiw (ductile material) allsmysais@ adlime smslimus Golsg
ueIULILEL euemenuwileow o @ — 1 STL OSB!

Bupemeu HamHLiL

Bapemeu aflamyib
2@ - 1
Bupameus smaii, Bpameu allsTrb @MDY GUETWLINIGS.
yeireflsar A,B,C.D aaiLieummred sriLli@ueupmenn Beis Srenis.
iii. A,B aamueeunmisslenr wisveter Ulygrer Coumuir® wimg?
iv. savianmg Curenm 2 amLga@ (brittle) dyallwCoramed soaiy — aflsry
BLSMS eTeuaiBd Henow OLOGTILINS LI(HLOLIQUITES ST (HS.

b) walls eaysdralusgise Buwemeu Bloevenwullar Curgib GBma@ Blamevenoullar GLimgib
smaliy — aflsry pLSMSMW 2 (F — 2 &TLBdmg. yerelser P, Q BQeaailm
plmavenoas@pd wpdlays Letellsem@w. Bsdlyailwwrais Qeaalm Bloevamwsaflar Gurgid
OeueuGoungy haflufled BLGMGBMeNS ST Houmssd HHSMH Clsmeis.

smaliy X107 (N m™2)

Bpemeu Blamevenio

allsmyib

OBmEE Blmavenio

(i) Bume plowoullar Curgd Obmee sBlmaullar Curgd eawiys Srallwusdler  wmimiler

L DEBBMETS SANSSANUTHE ST,
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@Més @r Her eawGureimp Smar  GmEGOLH  wpawpaorw  Csred  Cumeim

SIamIaTeUTES  H(hG (pud. Bbber eauteig L poisemss Osmreavnqupliugiar b

aeigd Fymer evguenLw 2 L@Plowuyd OsresiBereng. QeaGeueiler yp ey a
Lb.

fb@@@mﬁu Blmeovewulled  Beuleuaiumeig  wpdleysd@d 2 LuGw  Curg el
Oamflou@w allmswrag Fqo eellar Qbme@ Blomeullsd Beaibeusiimears wpoleydaE
2 LLURSSLILBL @55 almamw Fo erjurss @dlilips.
Opmpe@ Blmeoulled eaiysdralugdlear wmmled wi® Y aed Osrewmi® Al eoaigd
Opmpasame  aaiiled gpu@sSad Curs e g Ceuwim@dlem GComev W
Bo@flu Careneu@uiraieny a,b,y,Al L erjurast Gums.

C) wallger @meuarg Osre Gwenydsd a=2cm,b=15cm L =25cm aer @mlwii q@Liier
Opmpee Blmoulled  wpileuenLuyd Curg CasTPibuEy  allwsmwds sailss. (T =3 s
Oameits) GarenL GeiLimarg 2 @ —2 @6 STLLOUGL BLEdSmWws OBTaEBIgHB@GD 6T6TsH
Osmens.

d) 70kg SeaflaymLw @meuars &red awraig (Tibia) gmgsmp 3cm?  Srar  GmEE
Oeaul GuugliyeLwgd ooy  Blowewewsd @ss sSmalutaig 20  MPa  eer
Sl Qerengy. @ibwellser o wywrer @f @Lgsldmba 0 @Gle@w Curg Ieueig
ST  LTSmIGET smgmws OeriL  saugdled Qumpbg 0.14s  Crrsdled  jeuen
PUICIDLUSBTHS SH(hS] SeUT LTHIBTLILTEHS &B6HE dniqul 2 W[ 2 UITHMBS BTG,

06) u@d (A) sweg usdl (B) Wibhg allor eauwpsis.
(A)

a) 2@ (1) 8 e arer smmrang Ry, Ry, Rz i epainy seLsmenuybd Waialuss ailoma

E 21> o@dsmL ysfwupd Osrewi @@ WaiswaBassmaun Osrasih Seaamissl

LI (HaTeng).

X R, y

Ry

iy

| 1
||
r=

E,r=0

2@ — 1

() SlysCamiilear aildlsen (kirchchoff’s rules) @yanngemenuid HhHs.

(il) dlysCariflar waoreug aldlow #bd C Qe SgCundlss 1, 1, 13 PLLEIGEHSE
B ullevren QarLjeug gmb Caraeuemwt GLimis.

(iii) FlysCariilar ByewiLteugy afldleows ABCDFA sLgdlne UliCundlsg Waellwuss allme
E @vsren Csremeuemws GLmis.

(iv) #lysCariflar @yewiLmeug aigloows CXYDC sLsdlng UiCurdlég 13 Rz @bsmen
Caremeuamw OLmis.

(V) E=30V,R; =R, =R; =100 21> ysapien Curg 1 Qeig Gumiorend 2A 956
STGOTLILIL LS.
a) WGl LBis6iT 1y, 13 GT@ILIUD®D Henilds.
b) B @ngw C Bogw Borlwu, C B@ngw D BQoew Borlu wss

NleSTgsams S,
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b) em srflaymrw JSysrer WHer allmé@aser (head lamps) Hy, H, uss eilets@sear (Side
lamps) Ly, L, eeiuen 16V llaiellwss aflmsuyd 2Q osdsmrujb 2 eiw e pgedermeD
FOMHSIOTS Bmanssliul Hetams o @ (2) ari@damg. Uysrer allad@ser @yemwipwn
Frougoamaimel. ey 24W, 12V aear aisliu@SsuUl Hetargl. UsE allaé@aenr @yemwi(hn
Fougomneaimel ey 12W,12V  aenr  alsLiu@sSsuul Betater.  opefl  S; L (Bb
Oamplou@w Curgy,

i) L @ne ensCswrar Sipss Coumum® wra?

i) Uysrenr eflers@ser (head lamps) gaflp Curgr H, @ne @mélswrar  Siipss
Coupur® wirg)?

iil) arflajeLw preig ollads@sepd eflun Curg s UipliilsE@ ey wmg?

iv) gpafl S, @ewer Osrflou@ssnd Curs Ly, L, Qe Ujsiesde wrg bleepb?
alond @ .

V) eflsar Sy, S; Qamflouew Curg aallensg H, uwpserwjworuiler Ly, L, Hy Ber
Ulrsramiseps@ wig Blewb? ailand@s.

smaipy 2 jsdwrerg (hairdryer) WerGuorlLmfld  Gurmpssiul Gerar  alldpl (M)

@atempub, SoLmw Oaram®erer Oeuis  gmensar (Hi, H,) sui  OsmewiBerens,.

2m (3) B sriguerm @Gefly (cold), g® (warm) lmswrer @® (Hot) eraaybd

auflsailed QasrfPipur CQeuussss flser A, B,C Gmars OaraBareng.

]Hl

2 (1, - 3

WG Lmgrang)  eugy  eupmsaled Bmpa 3A BaiCam Lgms Gupm  CemflpuEnd
908sC8eumen  gmLew  Oamewi  Qeulin  gmarser  ga@euraig  2A  WHeCan Lgms

Oumyy OCsmplvLGSlamer.

(i) smeupg 2 ejssluisd (hairdryer) Bmbg @Lrar (Warm) euefleows GumieusnE@ 66l
S lser CQasrPu@ssiiur. Ceues(Hid?
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(i) @Lmar  (Warm)  eeflow  Gumeusp@ e  wpsadled  Bmpbg QU@L
We1Cenm L Gems Hrenis.

(iii) Wewswmen @Lmar (Hot) euaflewws Gumieugn@ ae yflser CQasmfPlnur. CouewiLd?

(iv) Blews@Lmer  (Hot) euaflow  Oumeusne@  laiwpseded  @pobg  QupLliLi@®n
We1Cenm L Gm HTenis.

(V) sy 2 isslwraig (hairdryer) Osmflbu@eusnE W  wpsedled B bbgi
OupriuEw Bifley WerGearri Lib wirg?

(i) smailwreig Qsmfipu@w Curg WaGwrLflb@ @mnsCasujerear SwssD wird?

(B)

NAND oevegr NOR uLmesmer wlBw &pm&ésaln ULRILBSS gmeil SjseLl
LIL@EM6N 2 (HeUTSHSPIQUILD  GTTLISTED  BIILLeder BFauihd Sl  STSSLILL OSET
eI ILI( ST 6.

a.
i.e@w 01 (PQR,S) @ sriur v idsl UL®OF FHMmGSlaT LWILS STdHaHs

Caremeuger Qq, Q,,Q3,Qs e@euperpl Ouuiiyseflar (A, B) gmjuiled eefl  angallp

Oumis. @I mHa @aiGeaurm spmEsailar apob o (haurssiulL  SuqritemL | seafl

LIL GD6VFmET  B)GOTBIGH T 6oo1 5.

DS HDDS DD DD

Q
2 (m 01

ii. 2@p 02 (a) B syiUlL Fidsl ULmF spPloal LweLIBss 02 (b) @b syl
2 GHID DI Loumanienl 2 10& el gsrailn Llgdl Qeuis ygamiu®ssis. @i mbal

FMHOla epevd 2 (HeuTSSLILLL SuquitienL | safl LLmevemus DImIsTess.

: L Q
R

2 m 02 (a) 2 m 02 (b)

iii. uwiy (Q) = A.B + A B @ysaeien NAND @iflv Si66L LL®®E SOl aImIs. D&
anPln@flw uwiy (Q) Bmer. 2@ 02 (b) 8b SriulL 2 ewimw I LML 2 LD
aflmLggrafled o1 Ulyd Oeuig yramiu@saeugiar, &oodlear eped o (HeuT&ELUILL L

QgL | safll LLemevemw BenhIsTews.
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b. @m Bl @maunser, Ourmsswrear smL R - a@uuponl  UWEILGSS)
2 (huTdasLILLL &Hm 2@ 03 (a) D sSyiulBerarg. OO eupmGD IpSsd V =
(+) 5V 51

B
ov

5V
ov
— 5V

s = 2 @ 03 (b)

i. 2@ 03 (b) @ syiul@ereneuray, @ 03 (a) Bed 2 arer ammler GLui'ny el Biser
AB ullhg OV sevewg (+) 5V blaienpssnsar eupmsiiu®n Curg vwiiy el tb
Q @p» Qupiiuew Waesstsmear 2 @ 03 (b) ulled syiu'L oL eumamawils Slys
Oguia) LaiL®sss.

ii. Gl afleorr b (i) @b Oupw Cumsmens LwaL@RSS, Wamwssnd OV Sy sayeTen
Gurna) sjssw 0 eaeauw, Weaaipsdsd SV eaalar siésn 1 e Ostan®, o @ 03
(c) wWevo gL o Leamenemw Uldl Oeuig wwiiys sissw Q Bear plyelamet
yreiliLBsgs.  Bdlphg  spdlemed s  @GDlesluBL  Suqriter | Sl

LIL GGUGMILI  [B)GOTBIGH T U015,

Q

1
2 @ 03 (C)

i. @gan® NAND gjsa uLmasmeans LwaL®ssl SR eaap aip (SR flip flop) @msmen
LLee& SHPlenes euenys.
ii. SReaap aip (SR flip flop) D1 2 ewiend I L UMD GT(LDSIB.
iii. SR erep &l (SR flip flop) Qe gails QuuiLiyF memasar o | 04 BH &Tiquicumy
Crysgiar wrppwamLu Curs Seupmis@ @65 Lwil (Q) msmesmen, o @ 04 &
2 10g aflwLggrailn Llydl CQeuis euamys.
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07)
o wijy Geuub
o wj Geuliub oflesiiq @by SIpss dlyeudb NH;

Sipss NH; gpail @@léseﬂ @ﬂi?ameﬁ@m QuTeDL

smp Geulid Siupds
\ / Syaud NHy

<, lwimed

i
IV

S\
N

+
+

N .. .
@aflips o (4é
2 LIyd FHMIF6D GLTaT 2 L1L}&%
HMTF6D

uellés g CETarseaer

2 (1 - 1

V(m®)
2 (I - 2

uvallssliqs OasrfPbaree eamlar wrlfl asir aufliugmg 2@ - 1 arl@dlamg. DmiE
wsaew  @Goljsdurs NHzgb giemans @Galisduns o tybmbd (Brine) vweiu®sst
u@Elamgl. @mi& NHz g pag Opmsdursd (Compressor) aflageurs Gpmesiul @ Loy
®®sduilsd  (Condensor) @eflpallii’®  aflfl  eurevallemmed  (Expansion valve) s@dlurs
alfluenLws  Qewiui@dama. “Ueaiany” paflursduiler  (Evaporator) waaiew  Gallisd
Oauliugeans Qupmy empw Opmsdow OeapaoLdlamg. @& Oewuaipweamp &Fésy Ogue
wpapwrs CarLiba @b Qundlapa’” @& géars CQewaipampsstar P adly V euamgeni
2 (5 (2) STLOHIFDS).

B0z Goumen giwems @afljsdl oLy By Casriquildmbs walluredlseg OFay WewpLD
O gew abgamLSlaimg.

gimanis Galljsdlssrar sailiyssailar Curgl @aidaTar Ceuli @pliemL Lm&esmiss.
Bflar saQaiug Qerererarey 4200 JKg~! K1

uelssl quiler o mallar semnoamn Qeurinb = 3.36 X 10°] Kg™!

ualsslquilsr saQeauing GQereratenay =2100]Kg~t K1

o 1y Fflar saleuiug Gsmererarey = 4000 ] Kg~1 K1
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i. Geutn Quss aflwedear 1b aildlerw Hhas?
ii. Qe Quissaildlssrar FwamTimL sl eablourh sailubimenun BaEETems.

iii. Gemadlwr GFweaipemmenit euenTwINIsGs.
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