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eza @Qz5l8

@fair@ odfl$gfluLreob
Two hours

ooeEzo Eq>cO I
Gluenpfleeillu-roil I
Phvsics I @ItrItr

1. r5aireir6ri Glucnpta{ir oouiurs Gergaofleb ogrei: gGq uflLonounirooir s-6ir6r6r?

(5) gaEr6agor.b Esnam e-E5g:rb

2. giq Geuooiu-rf O@ritdlulleil 19 pom:onm €renorllanL-u dfluqaanoreb GtrnenirL_ @16 $onb 20 Gerooflulfi

st6noll6DL-u r5fluqoenna& eroorau rlfld;auuL-@eiren5. @$l6leladredfl6ana 0.025 mm €Utr @tUuuppO
6l(D FmaldDro erc'ncltldDr-n dfludlair $onb unpna @Oppeir Gelanir@rb?

(1) 0'5mm (2) 1'0mm (3) 1'5mm (4) 2.0mm (5) 2'5mm

(3) pcneuuf@

3. gofi gtU a"flu-r efloflrbanu6 or-tb6riGun51 eiraneneupsqB anryamn-b

(1) parrouqrb erllanqgarb
(3) Geiragari @L-u61uu-r[r#lqrb

(1) Glpdluq
(4) Ganeioreir

(1) erqp6aiionp
(4) pelil 6ouu$l6Do)6Dru

(1) 0 (2) ;,

(1) 1'0 x 10-3 m2
(4) 2'5 x 10-s m2

@f ggldoflu-rtB Gano5lair @Ur orllanqrb 0.2Vo gu6tb.
pn66urlEuu5p15 €tp6ir. 6angl$pur-ed; 6Erd;6GlelL-gu
(erglrfloflur6,$air u-rrndlair Lol-@ 7.0x 1610 y--2 g@6)

(2) Gerrm6r:qD otb$qLb
(4) $iopqb $looflqtb

(2) cpdlq
(5) tgp<tg eragb Glpgluq

(2) ooreirenon
(5) pairGlsuuu6 6lsnoir6neir6)ot

(3) v

(2) 4'0x 10+m2
(5) 1'0 x 10-5 m2

J(4) -v
2

@6Gonetl @15 3.5 x 103 N erllonronu-r$

u[uu6Ir6{ ung;n.b @tO5g6b Gerefr@rb

(3) 4'0 x 10-s m2

4.

5.

OO GlpnOdl dgr Llp eiflarreoeir pn6aneiflrrneil, er$p euona GLonglanau5lglri Lltairol6ri: o51 sn6auu@rb?
(1) Gongbp @urtbouunl@e ed;$ (2) GlLongp erqrpOr e{bpil
(3) Glrongpu Gtunglgaorpe rd;$ (4) GtLongp6 Gonoor Geuori:
(5) 6lmn$p qauflLonan LDDri)

gi @ol-dlu elnqeflair @olr @u-rri;auunL-@u edp! rn[g$OUUOt
(3) erL-rpdloru-r

6. g[ a-rynu-roriatuplu-r eropen €u$uryuq rdgl €eraD 2v s-t-6t] @unu6rb Slamflq M g an-ur @15 60dl
etGp $amulleb €eloD y e-L-6h @u-rnr6rn $larflq M g o_an-u Geu6lgln6 g$dulL-air 5119 Utrm
deftSeilorouieigilur GronSdDrbaDru qpprdlairpO. Gron5to,o66u rJiairarq g:pp Opdluflair Geirsb uln

(5) 2v

7.

erdlqguOOoi>oeir:
*3 @olerflornp5ndiT 11 u&arryaelfleb 50 eflarntboonen6 Glrneoiir@eireng.
il. eroilon eriarn6oqgtb6rb orflanL- 6r(qOE.
-9,. erilarrL-$pnerfleir pquur-@otr6n @r-56loi: e-t Ol ar-Glenirorm 6r(g6to.
;f efleo:l$pnefioir Li$uti;Ep6l6b pquuL-@eiror erdlqEr$pebaeor6rqb rb6uonDrr{b eirn#16a.
;ti 1 GlpnL-ii;ari 50 aranqqeir6n oflorn6oeir geiGeirnoirEueiigrb (1), (2),(3),(4),(5) erar @axi;ar-dLUULL

er5)anraofleb uflurner gebo:g1 r6leu 6tun6$gronar eriolL-o'rug cofl66toGoo, stocDtrdi
6lpOD @otbo$orp$ gquur-@eireir gdlqOrppe0oqrrb6 g)|6)rDru orllcrgpnofleb r{5ir6nq (x
@Gelooit gralD onr@a' 

oer$tunormu uu-leirug$gebarr-ngrl.

(g = 10ms-2)

[ua. 2 gu un[6o
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8. gq5 down OorrI{b (0 gon 6t4prir. urn5l? (gtrriu 6rbql.jo e S66)
(1) +e Q) +le Q) -:" @) -?" (5) -e

g. OGr pflqotlug$orncb Gtou-ru-ruul-r-- OO €eilpdl @orp s-@6rtlp onL-uuuL-@ehengl. Oorp B @6iI

[Eri;66toru@u uquuenq @arrp A @eir guGluguronangipfloir @lgrolrnr'an6D..@orp B. Odr roDorglur Eldl

eo 6l666p aogueil @enanr6auur-@eireng;. @O OoUotoDb 6lG[ @qgo,olu5lair dD @Oudlair, Srlb
x e-L-dh @arrpoofleb o-arirL-n6r-b 6E1.b@ soroagrieir 6Sl v @eir ronponu rlairol6rb oorqqooflei:

o6 r-6lo& dlpfO onOpdlei: eroroqgl6dleirpgr?

(4)

10. pquur-@stren aSEu ctootguol6ir6n6l

(1) NOT uL-orotbg

(2) OR ur-eoarti;6

(3) AND ut-orotb6
(4) NOR uuanotbg
(5) EXOR uL-ena>d;6

11. e-66flp anr-luuu@efu6rornpt @6 COdlq orlleilo'roltig gairarneb egr 6lunqgeir onr6ouuL-@efu6nU.

6un6ofleir qeirofl I tso$ltorgr o6rb ogflfioeir gdlpp r5lairouri Gleeilgutb unorpaeit

(1) 4.R Sdurar Dniii$q6.

' (2) Q R gdluer ror$$ryb.

, Q) n R,,S,qdluor Dn$9flq6.

(4) E Q, Rqdu-ror ron$P!ryD.

(5) 4 gR,Sgdur aebontb.

[utb. 3 ggu unftbe
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12. 96 6lun6oiair @u.rd;og$gonor @r-u6uu.rq&#l - Gff (s-/) oorryq
s-@6lilp om-L-uur-@oir6Trg[. st5o.ror OOO Goo-€6q (u-t) al6D[olu
dla& dlglgp enOp$leb orors6giluug,r

z,u,
(3)

(4) (s)

13. @O oILLU unolgu$eil dqnan Ganom Goro$grL-air @u"rra6b @@
Glun6sir A e-6erll$ onlL-uul_@ohor5.1. 6tun6oflair gorrosrllair X e$a
d5t e-ehen ogiuu l-{6tr6rfl (P) @air @L_u0uu[r#t (r) @ang1b Gora6
(v) @argrb Cffrb ({) o Lonror rorrpdDa) r.6lao #lpgg erllOOdeil
orans6giluugr

[urb. 4 ggu unid;o



14.

15.

@16 6anirL- Sano66gpnor rou5lfggrlor6nrir 6pnu5lob df 2'0 cm Lulf56lp15 erqgdlcitgtgrt. Opnu
$lanod;qggrrair 60o Grnomrg$g enufrpillgrb6DGun5l 6pnu5leb s--5'iTcr d[ 6lfe$fef Senb urnS?

(1) 1'0 cm (2) 2'0 cm (3) 2'3 cm (4) 3'4 cm (5) 4'0 cm

g1q Gunlqoflair eL-gb6err$ pil6uuD updlu dlaheuiqtir aofrgaorntb E(DotE.

(A) etg,t 6un15oflair $larflcnot& enq$6teftengl
(B) etgt 6un6ofleir Slamflqu urybueoale unf$5ileft6n6il.

(C) elgrt 6un6afloir Ganmr Goo$otpe erfi$5,teirengu

GLopOdlpO a,frEuoofloir
(l) (A) rong$lqD o-anirmLournargt.

(2) (B) Long$lqLb e-mtuanou:nongt.
(3) (A), (B) gdlurar ron$pflq6 e.-6ril6Drrurots)ol.
(4) (B), (C) qdlu-rcn ron$$qlb s-dnirdDlourn6uln)or.

(5) (A), (B), (C) qdlu ooilonrb e-dnildDtourn6urdDor.

6E&66terr-@u uquu6nq A g lanL-ul @(D dlorL-6 6glnu5lgnL-nad; s$ 3v s-t-6ir. unqb erL-il$dl
p B Lollu @O dlfoli gq6 $tanalti6$gro aeirfleir Glernrg$pna eil+F5l, aeiri elglGu-r r5airarols&anroeil

dpGpn&dlu unu-rdloirglg,r. pllryeu$piannei: aerri r.6gJ s-Ofipitu@lb eflole

(1) 3pAv2 (2) 9pAv2 (3) tlpAvz (4) 9pA2v2 (5) l8pA2v2

17. e-(D6rllp anlluur-@eir6'rornE +4q, -q qaqeir6n @O qctrerfl gspniraeir x @cnL-$ryq$gil6i)

p5loneuutnr on6ouul-gefuenor. erclorll6 eyspnroomrqrn 6lOnGri,6D Gsnr-rgoil -q @erSlOEA 5r[b
y O6i> anelrBauurr.- GorGlgln15 qeirofl qgprb +q 6U Gp$lu-r r.6lair eftene e-oiirrneupileilola:. , @BOD
y @pOdlaouGui s-6il6'Ir GlpnL-iou$ E15aro

(1) -r=y

(3) x =J-zy

(5) ?sc =!
e-q56f10 anr-luur@eirorelnEu o-gnu-rerllairgflul 6l(D dlanL-

GLoanu rdgu cneu6au.uL_L- €)(D 6pdl OO onrJ) d.grt Glrei:gutir

@i @Gosnd,r $r-rgrrgu-rnp @oryu5lanneil 6l(D $lenflq m

c-L-6ir @arramd;ouur@eirengl. gurerflo5l6$9il oll@erl)ti;qrd

Gun6 dlcrflq m e-rb . ourJ1u16 qig@COdlairpan.

6giri;ouuL-@eireneirnE @orpuJleir u6$ooflafi @lgorotoeir
T, T, aofi.eh, rJloiror6elarolpdl6b ogl e-anilenrounangl?

(1) mg=Tr=T, (2) mg>Tr--7,

(3) mg>Tr<7, (4) mg=Tr27,

(5) mg>Tr>T,

L9. Longrn Glem-rfl6D6Du3cb o-eheir gf @alt-du-r orru-p5l6ir 6,15 floroDgip dcnffqaCO syJpri,arb (P) e-uair ormqeflan

ergnti;o3bpflargrrb oorouorei5lorglr.b 61u6ti;ob (PV) @cn ronpon: r.0oe dpffi efloodeil omno6gluugt-1\,, -V -L
(1) (r)-' o--r*'

(2) {2x=y

(4) x=2y

18.
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20' eflu-rnpah €onerflair orflL-L-gprb @orL- erL-qodlurD goorp€u-r qor5lu5toir euGuuronorrarooflair 11 rorrar6DI
4 tol-n6LD qO6. qeflu5lcir GLoguqurlei: LloUulfuq& Gledlq 10 Nkg-r oofleir, erllu-rnpair Gsnofloir

Gro$uquq 165 z_efren .qerlluffiuq& Gledlq u_rngl?

(1) 27.5Nr<g-t Q) 44.0Nkrr (3) 48.4Nkg-r (4) 110N1g-t. (5) 440Nkg-t
21. gtU CrfE$S $ladno p_(DdDGTr A,B oohglri u6gjlaanen& 6tanming6d;6rb

sGO Gelcnm etdDor qgcnglGu-r 600kgm-3, 2000kgm-l 
"*J,g.il66lo*,6rr e-@)Lru $ryeriu-rraroerreiru uurairu@$$e cernuuur-@eiren5,.

u@61 A @oir e_u_rqr.b 9 cm e_b u6dl B @ah a_u.rqb I cm e_rbg15b. a_16aflp anlr_uuL_@ofuG.r6xngt o_Odrr6r 1000 kgmj err_iO$l
p_eiren ffleit rJlpd;dlairpgr. dflatu dp e_lqanoru5la;r e_u:qrl (r) une,i

22' @r @tuanro(9emnq& eDsl6 $qnGirdl6rbqflair onasl, e|lg, Geofluunair qdlulelgg5lair
glanpGu: nE, nB, n. ad,dn, flairellSelenopdlei: agr o_oniroooutnorgt?
(1) nc> nB> nE Q) ru) n., n,
(4) nc ) ne) ne (5) n"= fic) fl,

(1) 2.6cm
(3) 7.4cm
(5) 9'0 cm

(1) +5V

(3) 0v
(s) -s v

(2) 5.4cm
(4) 8.0cm

(2) +3Y

(4) -3 v

Lorau@gpfr Gapiqaeir

(3) nB> nE=nc

.lr

s-(D (2)

23. e-(Dollp onr_ruul_@oiror agolpri; a(DOIE. t2 V ao:$pioir et6p
?-. qpd;aariri;a5ptbopna @Oti;Orb grGO €euemn dDrDruu gedlu-r
Geunebs0lroncff @al-du:mnanpngr-b. €eirnei:$Euroncff eln#lurjair 6luELonarrir
unSt?

24. O15 E6G PQRST qeirat X @s,5ltU651 *urn$anLonog GlpnrnriqD
Gun5t o-6 (1) @D anlr_uul_@ohenernEt rLop5iolauu@dloirpg,t.
sg'J q6irdfl I @a5]O6O aurnpiounonag Glpnrn6rbCungr o__1g
(2) g0 anlr_uul_@oir6rr6xrrgt rroplonaluu@dleirpgr. pLi,+J
qeflufryuq eouu-l-b Glulgr-bungnb @6ri;agiptba qeirofl

(1) A

(3) c
(s) E

(2) B

(4) D

I

I

I

I

e-(D (l)
25. qGlpeill qurgsngpfiarnei: r5put5l6auuL-r- snpur @eurErmaujair @(D codl6o r]ryGpegplair 6Erd;Ga30 m s-l 66lu5lB Grairp5,. @d;ong0, uurchu@rb 68,ri,gGreuL-@u uquu'nq 100 m2 E e_m.-rJ @(Daoorry e-eiren 96 oli-rgoir rfgr 6laafu$6Bgneb, onpgrri, anqeuoruna6 a"orq r"d5 s-fi6r1-ndlu lu-rqfbgilD

eiSlane urn51? (ertL-rgqeirGor @6&6ri eirofl s{aoru-:nmob e-sftcnu osorqri arroiuilaiir e,L[g,6] 1.3 kg m-:oanqb 6aneira)

(1) 5'85x102N (2) 5.85x104N (3) 7.61x104N (4) 1.17x10sN (5) t.95x10sN

--=.Y-lt+$JIt=-:==

100 sJ

20r).
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26. Sm[ r gqrb err-[$$ p tstl+b o 6DLul @O Sldu Eareng dfelp gmi el6uu-lnp) ouoiu9e'il grqq Gex6b

v1L-or onAgdl6trpg,r. orertulalr Eari;6o'ruxi, lgomrorb q q6 @OaOrb gGP Geiranen elotu3or gLJ[Edanuu

r_pri,aofid,aei:rrb. $rye1$ gJ61iuilor gcrgq Geuarb v updl5 plLLr-LL-@ehen rSooroutDrb anBEuaeoond; 5CIr€15'

(A) eror I g0o GBryg orlldlpotoongD'
(B) srgr P @po Cfqq efldlSeLorono6'
(C) ergr 4 6Do crilronE eilldlSeCIon@b' +

EropOdlpp u^$Euooflei>

(1) (A) mtr$dfb o-arilanuu"tnonSl.

(2) (B) ronS$lfD z-mtuortou-rralgl.

(3) (A), (B) gdlu-ror ron$plqb e-oiir6iDtDurn6rtr)or'

(4) (B), (C) gdlu-ran ron$pilqb s-oiiIdtltDunol6oor'

(5) (A), (B), (C) qdluL ereba:nrb s-olildttDurroldDot'

n. r6laire,n$p (EM) sro:oaeir u$t'} goafialord;auut-L- dlairell6ri a{bEaoen6 o65to.
(A) eromr oEu6oolooenno globo:6 681-lnnr€i gtmaltr6Ilna @66aeunb.
(B) saoorr 6logr$5uu@6x5p@ gi eorr-ar-b GSorel'

(C) erene,r r-dair srebagrr sn$pu qal$pflcnneir $prbugrgle Glrulu-ruu@eu$ebom-

GropOdlOO a'frEoofleil
(1) (A) ronffiqb o-afionuu-rnot5,l.

(2) (C) ron$dfrn o-antuo'ruu:nargl.

(3) (A), (B) qdluleor ron$$qri o anirorrournolcD6x'

(4) (B)"(C) gdluror rongbplqb s-trirdDmunottr)5tl'

(5) (A), (B), (C) qdlu-r oebalnb s-niil6Dmulndrn)6rr'

28. rg6qdu-11i1 "irU *t @@ rrEE d,uOdreu (n) @omeir €ongqri;oir-rGrifr-ffrg,l rSeneir6b 4CI5 ord,orb flapraomb'

"r!u * n--*'ofo* *t3)u + bn

@rry(O a, b qdlureu$pSlair GuEur-onornirooir greopGu-:

(1) 48, 1 q6rb. (2) 48,2 gtOD. (3) 48,3 qrOrn' (4) 49,2 qOrb' (5) 49' 3 q66'

Zg. g[ e_Gsuno GLofruquq @q561p $o, dleuuq, Loqlretr goflaoflarreil poft$5dlu-rna gaili$g;uuGd]atupeJ'

L5laireu6rb u'$guoamr6 E(Dgit6.

(A) dleluq g6rfl goaunal$$qairoan6r 6lerrerflGu-r$g!enneil, $ol
Gleir ofl Gu:$gr5eir Goteuh$ tb.

(B) roqlreir g6lfl goaunat$$ryctuaaodr 6leroflGur$glornei:, dleiruq

GloroflGu-r$gugeil Geuoit@b.

(c) $o gofl gofluna:$$qairaanen GlorroflGu.r$$onneil, deiruq garflqrn g6rflunil$$loiraanen

Gtauerfl €uLSEupeil Gel mir$6.

CropOdlOO m$Eoeriei:
(1) (A) ron5dlry6 z-otircrrLournomgJ.

(2) (B) Lon$$qb e-mtuanourneogl.

(3) (A), (B) gdlueor Lon$pilryD s-60iil6Drrun66r6D6rr'

(4) (B), (C) qdlu-reor ron$$qb s-5uiil6DtDurn6l6iDor.

(5) (A), (B),(C)+dlu oobeunb o miranuurnffIdDor'

30. e__(D6ftp amrir-n-@eheir6xnu @(D Eonlrsrb anolagliru'r 6laneimsr:$$eu gf
o_qnuLeiieoESu.l gDs:5\)Ssl6rr6D eueri dlanguuG6or-E.lL€eimn5l. 55iDL 100 o m

o 6rlL-tu 6l1ry eodiglrrL-na g[ 1A gt-L-3io:p 5 $[61-nmqgi56 etgpqelpot
qpa:rb eler? Gleuulon&auu@d6url6l. Glelt-uLonti,oS Gluueorqponpu5leuGung,t

ronpn stgotbob 150kPa gou errelflugor rb60r6xdrr6q 0'4m3 6e,SOpOl 0'5m3

@fr6 erlfleumrdlorpgrt. eirofiu5loo lL-rti;$u5eu s-5'il6r Lon$gllb

(1) s kJ (2) ls kJ

(3) 30 kJ

(s) 60 kJ

(4) 4s kJ

Oeifl qLb g6rfl ural$$qatuaonon

gerfl qD goAu3al$$ryairsaDslr

[utt. 7 gu uni6a

,l

i
I

tt

-6-LLl202r(2022)/01/T-I



-7 -ALt2O2t(2022\tmn-r

31. Lonanorrair @O6x6ir sal6 E g5ifu s6F pdDL (r) tsE
gramfleuppO e-(D6flp anu-uur-@siren e4g$pronofl& aSanpu
uuLetuu@$pflornair. sn6r5l K $glrbouu@ri:Gung erop5loneu 6cnb (/)
qffO 60'0 cm gsolb cn6fi K qgaluu@D GunS aropfleoar

SonD 50'0 cm qoqri @tOfOcr. aarb E @ail ers5 Fanl-
u-mmt?

(1) 1.0 o

(3) 2.0 o

(s) 6.0 a

(1) d q6lb.
(3) c qtob.
(5) e q(ob.

(2) b a6tj'.
(4) dq@b.

32. geir6elnoirgtreir5lrb Gllsnefuenc'norb C grqeiror goairgt Gonoireneneiilaeir s-1ge.flp rm-luul-@ffi6rcln&

610 uCIpflu{L@b g19 snotl K o-lgur} Glpn@tbouur--@eireneir- gfbusdl6b er6fl K qpt-uu@dlatugrgt.

Gloneirc'ron6ltla6ir (gD(gdDlDUn.E qlbgluuL-r- (charged) r5ciranfi eneill -K 
$pti;Bnu@dlcirpO. u$pfl6(Orb

iqErd;Go e-6ir6n slqgp5 erll$$unerb V aoflair, e$dl6b e-6irc'n Glrneiror6ncltloofloh 6lon$p ;tbrpiD

(1) LonEor$ebana:.

I(2) 1CV @eirneb gorpdairglg,t.

(3) CV @ornsb qqanpdairpgl.

I(4) ; CV @annob er$afl6d)oirpg.
5

(5) CV @ornei: er$afltbdairpgr.

33. s-O6flp om-luulgoir6ncunp g(D sgl[Fdlair CpairEr e-ad]o6rfl6b A,B,C
aehgur-b flrciru 6o,irr ar5grrb Gpi& ar-br-ilaeir oru6auuL-@sirrr@T. el{o)or
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Glpnr-Borb 200"C ouanqrigrir oairgurb Gteruugilolo groreillerrl dl&aaan6r6 6)onenhl P, Q,
R oairgrrri goofiE; Gleuuuronaifloeir dlolL-Bo$p6aarerne s-G'ir6'Tr6rr. @uuflGenganer66 rdlou

Glun6$pronen Gloruuunafi ou-r$ 6pfl6GtO@tba.

6lun6$6ronan Glouuuonaiil :

s-ru56ir Glpflqd;onan elnrSerri.d;rr,tg$ E@8. :

(c) @uufl8sngarrananu-le 6eurorpp6$ O[uuL-np ro$arxpu-t qp6dlu.runar e-1q]Lrug u-rngl?

(d) uaiilu@$lomorur$ OranflorOp6 Smseir @6 6leruu$ls)GDtbtr)6r eren$peil Gotoir@D. gopalndr

Gloruudlaoa:ou.F 6}erbolrDurrrrb et6nlru5tb6 $russir defuu$gurb uffierBo,anu uq(UD6tErtB6D6TI

Sruuaeir Eprrb6tb eopnedlluqueir srqggls.

uflGongananu uqgEorrpooir : ..........

ewpncdflur4 :........
(e) Ofenin-nrb Gouuugicnoarrur& GlcrbdDouna ernuup$6 6rEE6n fairufrEutb ufl8engiananu

uqgr6Dgr6o.r6n $Er66ir €Bnri;6rb enrpnalfluqL-air oqg6a

uflGenpenoru uqgDorpeeir : ...

[ud;. 5 gu unqtba
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3. gO Glunl6erflesr 6lSldxriirEt66r Cpnryp @uuGluu'1rd'Ieou:u uuain:Gedt gI oou@ont-@rjr $forg$or (Pdtqelfll##"
aL-rg (n,) gg g,radlqr.onEu $raadtu €oL-ouur-@eirelbaeh. a-rbrsdflr-Lb g[ z-uryronan -O?*: Cufr$ulf,trf;

st6Trol dleir6, @15 Da,19b Slg1i;6&anL-r+, @@ dt$lu.r gadr@dl (O), Sforp$oir r-65 rflSti;,s$grti;*l*"
Gtroeiri5lur rSenngpfltb6$ grafr@aeir, gg Gluflu.r Sloril$l qdlu:or euprilouur-@eft6n6n.

(a) e-O (1) e0 aruL-ul--@eirenonE orrtu5leil oroti,rt-uL-@ehen

1pdlqe aLt4(n) ggB Goncmu pilq6flu$6ld,rnoi: q&auuL-t-

OqilLl (h) B o-dDL-tu g[ oou@om-Gb tOpdluilah gparb

@pdlu5loir dr6llu uti;op$eil anorBouuL-$enefr e16
6un6eir (O) g6ir eriltbu$$eb o-orirL-n6auu@rb GOnpp

@L-uGluu:i&dl (d) @EonoT O15 Ganomtanur 6r(ts516.

(b) e-O (2) @Gb z-eir6frorng[ dldlu.r @nirG$ O OerrSgu z-qgenenu$ah g|qu3ei:

aner6ouur-Goirongr. O @dir erllLburb Opeiflorno$ Gtpflqranpu Do@tb
grrgU$gti;snr.qanur €ro€a:u5l15$gg 6eiiu:uu@gbpjl, atndluq a@Bm,uu@dlairp5.

erirorndluq x oan6 GloneirGanrb. r5oirori 6;19 6d1g;g; e-u{6 (lz) atanrtbob

dferrD eouSgruu@dlcirpO.

(i) oEuur+qr-b Oedr@dluJlair ecU Gpofleunor orfh-bugbanpu un[uu51b6 Eoqib
Srgrtb66anL_rgrfr6 aairor Glrulpeil GelodrGrb? @$$lo)6uolrouioil Fsob
gtguB6tbanL-rgulair eundluq y aarri 6lonstr€eln6.

(ii) 6lrou 6lq6-,5l5er e_urqD (h) a eroruuS$6 sfr rSairu$gl|Lb uflGensanoru

urgGDdDDs6Ddfr 6r(qgJ5. (@iaro a@d;6r-b eundluq z am6 6lonshGorn$).

(iii) "r,y, zgdlu: eundluqaanenu uurairu@$dO dlfo $lfeSlatu o-u-rqrb (ft) @pOtir

erl[bu$$air Ggnpp @L_Lr6uu.r[&dl (d) @oorb o-f1u: GonooorrsdD6ft 5I(p515.

h - .........

j=
(c) (i) OtO GlrcDtrLt UDdDEtsDuru uualru@$$$ $fauOdolr Gpdlqs u,r'rg (nr) ts5 CIasflor5po

6r6ro,6ir €roGa: (a) @ei: oqgpilqeiren Goneno uu-rairu@$puu@Glroa?air, Snraeft s$leb ofr5

. rongfloru-r ron$gueifqoeir?

(ii) druoeir ereirryulqeiren GFiG6trt-@ orerrgdloir enfi Long! unFn6 @6ti;6Lb?

'HF
+h-+

2-o (1)

,A

fl

ll
U
2-(D (2)

[uti;. tsu un[64
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@ M etffifr/ gtqu ugflutlfiaaqatutgll All Rights Reservedl

! gco; Smrs eq3)Oaoedqe S. r-qoo,-: Eom ae.s)Sooedq
!so,ilma;lr rrfrmaSi, gioorenr.i,a;onri, Szurums,u itfr-oa
)eparlilrent olF.xirnrirrationi- Sri Lanlia Dcfla'tnlcnt or' L*am
I ir^nr ner.r 

^F 
F,hh^-ad661 a ^^*' 4L... ".^'h^l$Dl

do@O€bmqg@C$&rc@6m@r De;s L\loji";cerrdlrl E ,9:n) 0trr5 ter)/JDoAd5j,e

ffirutr8ffiffiffi1q#ffiffi,,,il11fl i''1,ff ;,,3,1Hfl.iY,,,i*#i,fl ,.XIsli::li
:menf,.OGJsXaAS,naUAnS:tfr.LSnl(a,- ipa:^F^FRAli n ,n^^, ;ra'1- 5r4,in^hs,s-.

qArecaa @crcg €oeo8rs cr6 (Crord ocr€) Eroc@co, 2021QA22)
66bollu Glung,r$- btnblir ub6l (rnr[ p[)u ufLdDE,2021-,(n22)
General Certificate of Education (Adv. Level) Examination, 2021 (2022)

il
Glu6Trpra6flur6b II
Physics II

u@61 B - 6L0nDl

Dn6ir6 oilorn6oqgBlq longpilqb ollorr o(ggro.
(g=loms-2)

5. e-(D (1) g6n @ig (pdD6n Ctsg;Fdl5 6lpnO6l anrruuL-@eir6ngJ. q6ir6rfl A @6b aponaru5lL-uurr 2000 kg
pilooflqair6n o-6ri;6u qu-lb e-6 (2) gcb erpair uflLonomrramqryrr-ail anrruuL-goir6n5. qu5$lair qorflufquq eoourtir

G @6b leirengt. r.lur5dl6ih Groeb goamr (B) OGb 200 kg grdriqcircn 96 aurJ @eoeui,r&auuL-@eir6ngJ. s{gJ

5l@ dl6ir GLonr-L-fleirrei: apeu& Gluururuut-aln6. oudlonuru updl 96 orL-Lb aspuur@, erpail aurnSar Uofl
800 kg gromflq6h6n @f e-15rb15 L(Dol6TrulL-atu @eurmrcbouuL-@eirengl. elr$$air p5laoflonu qglBaanirfro. AB,
AC qdlu-t Sorruoeir gao'rpGu.r l0m,2m q@rb.qeirefi A @o$lO$ry r6tb1qu L{urp6l6ir $lory}ujlail pn6a6
Gonrrg$6 s-5tr6n do'rL-g grnfii 2 m q6D. gCU dflueb Glpnq$anuu (hydraulic system) uuairu@$gflu
qu-rr.b 6eu$u@$guu@dlairpa.

.r+
2m

L@ (2)

(a) qu-r$opqrb erpair @omrruqaanorqri pnuu$ pnargb$eb eoeir$p!6uupp(O L(D Q) @b anL-ruuL-@oh6n6xrgl

dflureb 6lpn6glox:u uuairu@$pilu qetrerfl C O6b 616 or51o:u Fr ts! rJqGundlpg;ob Gormir@rb. F1 @Giir

planr $enri AC @B15s 6ern6$pnang,r. qoirerfl A updlp gill6uuniamdtr ei@uupair gpa:rn @enorflai,t F,
@afu GluErLonor$anp6 adltbo. @&aoofluqtbqti aur5u5loir ulqroomnu qglti;oerflti,a.

(b) rO (3) @S anL-qqotuorerngu eCU 6flu0 uridu-Ileb p-otu6Tr Gtpilqtbdur

aeorirGleomullcrreb (compressed oil) GoGo (a) @ei: orSlore F, elpnarauu@doirpgrr.
g'dDGDdDr.DU urbriullair goea:$$air 6Eu&661elt-@u uquuenq 4 crtf s-b
qsirofl C @eb goealg$lair OU6tO6lerL-@u u[uu6Trq 60 cm2 o-r-b q6r-b.
eriooe F, gu GuEueuppoO pomlanLou urbJlulleir tuoea:$grD6 96 ar5lmr

(i) ariorr F, EJa amiuup$gu uuairu@$p Golonirrgu-r GarLunLo:ru
Gluufl@a.

(11) Fz @oir' GluEur-oneirgorpti; anorira.

(iii) dfluL$ urbrllujleil e-6ir6n 6lp66diu-r oofiGlouullair e(lpriab ulirgr?

56)6D6DlDU
uLbrjl F2 Fr

2-(D (3)

s-o (1)

[ud;. 10 gu ur[64
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(c) our5u5lair qoDq 10 cm 966. $lcnflq M .u$ gm[ r gqb e-otru O(D aurJ]ul]air 6ppdl g)r&ensu

uPSl erpeir rL-$grlor$ $lquurn 1 gan5r t = lrur' @orneb pryuureunb. ouL-D pqgelnLoeil @urru6dlctupgr.

(i) quLD e-O (2) @S onL-L-uur--@eircncxngu erpair o-ufigpure floourbqg5;g grnd,rg$6b @6ti;6ri:Gurg,r
ourJlanu:& apa:rf Geurerpair gpo:D e-qqtb@ L@dD6Tr @1E Drry qoufhonarr gigr6aeil 0.5 m s-2

@ei: Guei:Gpnd;di6 Ganoiir@ 6lreila:uu@dairpg,l. o-q5odndDul e-ul[FA6xOD6 Gronuflarnei: sul-fub6u
rJlqGu-rnd6a Geladrgul lpEu6agorpB aamflBa.

(ii) liqonen 5l@ 6dl5g Lul[661p@ ELoei:Gpnd,d] @u-rrudul5rb €ronL-L-[ goflu5loir gpatrb GlpnglibuL-nro$
6lau-ruuu@rbGung,r #lglgr .GffOdlDOu r5airsori e.-(D6rDGr aeunu6)unqg$t$O $tedlairpgr. sr@gippnad;
aur5 aun$anrona& apglri erGp Geranen err$gtrair @einoor&suuL-@sirc'n o (DdD6rrrur@rgt (lpflD6n

16gir orflpeiilL-uu@dairpg. e-(DdD6Tr gacnoru5leil errguup$g gooilugna e-6amnu5lair qerluSfiuq eomub

a-uryr-b f m OaSo$gJ 6ttlcgdloitpgil. gaD6ruJleil erguugsoe sCIu Cpoirorl e--1ryor6nur6ir Gerageop6

aooflifra. @ttoooiuqd;6& ap$d66 6rdlG[ pn66ri e-qnurq gaEu6aruamoru qpdaolflda.
(iii) GLongloaebqu rSoirof r5pBorguq (recoil) ogrqr.6lairgrl o-6anenqrb gro'renqrb roafrooigueirG* go

Ge[$$u 6lun6enno eor@grqb. @gl oeireirma Gmngrurau.lnqrb? @eilororo GLongtonsanut @ul&auunr--@r
o&$uicir @purSair rnryrSeil ermrrarcrr.b @ornlonerirrJf?

(iv) Grongleood;6r EpEIU r5lafterfi o-6arroru5lcrSrb goanenu5larg,ld; Gela$otp6 ooofltba. gtanenu5]air $looflq
480 kg g6b.

(v) gi grgurJleb (p6iD6n e6r01ryalD gtyb 20cm odlor, eor@6eugrti;6 o$ryo Loarirodlaxnob leu,irrnd,auu@rb
porr eillo'roulair eqneflu G)uEtonorOanpd; aodl6o. l(6.25)2=39 oror er@gfigrrb6oneilo.l

6. r5airorlqrb lanquu6$anu-r olnd$5 eriarn&aqrydg eflotr- Gr@EtE.

6r-nueni eflo:enq (Doppler effect) oairugl g{fiDalrbo)Gr larirL-n61qri grggyB6b Gpn&6p6tb6r-6lolrGur
96 GlpnL-[q @u-rd;ar-b @6ti;6r.bGun6J 5li etaDalurair Gpntidlu: dqpedfleb s-6ir6n Gpnpp ronsplronqrb. @rqrO
eroba:nd; a$o6ri emrro:aeir 6legl$giuu@rb earrsb Gpm_fruno ernd;ouuggab.Gorofu@lq.,qorfl Oprn-frurs,
orofl gu-rorioil @6uupna er@Ogr6 6loneiroruu@dairpolLounoi:. 6lungteln6 @a, ermaroqgri1q Lflur Gelsr6raeil
qor! Ggrrfuna €Not6auu@dlairpeor. Glrnuenfi eriororq 6rr-d66norrrb rdggrofieb leilen r.onppD A/(= GEn6dlut
Ldqpair - .brTa)uull rir+pcir) egorgi Gtr--nu6n[ Ibrrrb6 (Doppler shift) eraruu@rb.

gofl em'roseir erci:alg,t Et@ttbso.lalsoir Gunairp l0airanSg ercrra:aoflrgrrb GLnuenir erflanc'nq po,L-GuEudoirglg,l.

Gpir6qpflmgrb grper5lorgub s$aeir rflairan$g etonarsoflair a$l c @glrb unfid;a r.da6 66Dporn{E @tUuLiloir,' ga! seoeuoqgrrigu Glu$gl Grnuenir erianorq$ GlpnL-[qoTL-6DrDr6flDGr ere$gloil go5lu5lair egfl66u uglaxa
c gu rlqgiluirg r.dairangp etono@ci;Ou uuoiru@gpalnr-b.

r.dlofuanSp gt6iDo{bfi)Gru uu-tairu@$pj) z-flu 6lL-nuof
gr&ou erm-upalr Eporb @umqqr-b elnooramefian a$aeoor$
gtoofluoun6. @$Gprd;mOdlpOu uuoiru@gguu@rb
ruaryoourb a$u 6unp51 (speed trap) ooruu@r-b. @gr

6ltD Gglufi (radar) eou@aL-$piloru.rqrb (transmitter)

@6 €pL-n[ awrnrdlou-rqr-b (receiver) Gianeoiir@ohorg.

oor@aL-p$lu5le,5lOBgt Elol6oamla6ir #lp!u gdrgL-qa6nnarb

analuur@, e-(D (1) Oe onlluuL-@ofu6Trorngl 5l[
@ulu6Lb on6&6 GEiqrguno Salcb6eneir6auugri.
{lra)uulL gil@lBsolouoetr gLg6Gl}aneoiirqcirirgirb onfloir GLo$uquLiattD$gJ CpdiOOri; odlu 6}ur$uIair
eirnrarddiggi $liULbd orr6rb. @poir arfleo-lenerno a-ooiilL-n6D GIL-nu6nf glr6eoa etoruupefu gpsub anq $uLrat66
agil goofluuuL-@, upiqGru:uruu@r-b. @eiLelalau r5ryGu-rnanirooflob grgtrboeoocaofu Op@uoofl, @Goornan Loeogr,

qora egd]ur6xpd6b aan@oeirounlb golautrab @EF gaomtaofi aJoooorut eteoeuoaflg:tLb unfiBa elt@iletrilton5oT6o6x.

(a) 6L-nuorf erior6nq eroiirug,t ungl?

(b) Glurglonar GLnuemi erSlomneiSleb lflur Geroraraair gei! ersooua66@u qoSl Gpnrryuns eror&auu@$]erirgrar.
@g$aneol arryauonb u:ngu?

(c) (i) Gprnf eou@ar$$ r.6r+peu fi m reo:rul gJ@rLoooeuseoer6 angldaipg,r. L19 (1) @g anrruur@eirsn
anq a$'r, O6b o$u Glunglcour s{@tqidloirpgt. s$u 6}ungi}ullair oor@arpdlalu: 916 $am,u-Lnor
gapeuraqb onooq g[ @uugrb Gpncbqpqnaqb o1q$6 anfleorneb eirnrarcuugLb iry@lrbomooaoflair
r.6r+pe,ir f' @rpa;rm 96 Ganeneirarru 4:u, c qgd)ulo$$air en[r5eil aqggla.

6dn
6un$)

F
L(E (1)

[uri;. 11 gu unrytba
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ecDj 8e!)e cee)5oo8dqe S go:l: Eon
ufi-mo$ $oau*mond; ga;JdJeoe,rr

*f Exanrinatitms, Sri Lanka Depzutment

eeiir ci:ri6a,addo]a-r {1 ec{r:i esrs 6ip)Sasodn:u
giaDbsriisffd, Smriro:ru ufreoap dffisrrrdsofitii
qns- Sri Lani( a Dcl);flnrcnt ol' Examharinns, Sri Lanka

qODc?ll: ocrcg €oeo8ro oB (6,ted ecrg) 8toccoco, 2021(2022)
E6i)6flt 6lun6$ bytrbttu ub6ry (uu[ g,[)u ufLolr, 2021(n22)
General Certificate of Education (Adv. Irvel) Examination, 2021 (2022)

tr@ B
Dndir15 olleurn6s@66 ron$p5lq6 ollenL-

(g=loms-2)
5. s-O (1) O6t @@ Gpm6n CteOrp$lp GlpnO$l onL-L-uur@eiren5l. qeireri A e6b aporalu5LuuL-L- 2000 kg

$ooflqetror o-6tbgu qu-rd; e-6 (2) @6b erpair uflLonmrruaqgL-oir onr-L-uuL-@oil6n5. Llugidlail qoriufryuq eoou-rtit

G g6b o-oircn6t. qu56l6iiT GLoeb goaneu (B) g6b 200 kg $cmiqeiror gq5 auf @sosourri;auur@eir6ngJ. s{grl

6l@ dl6ir GLonrL-fleorneb apa:c GlofturuuL-aln6. suli]cnuru updl 96 eirL-ri a$puuL-@, stpoil aurn$ot Uofl
800 kg $arflqeiren 5lf a-OtbO o-lqeirorqL-ah @oxrr6suuL-@ehen5. erL-$pilair $lorflo-reiru qpd;aooi6o. A-8,

AC gdlu.r Senraraetr goarylGu-r l0 m,2 m q66. qsirofl A 6or5lO6ry e-q9rb6u qug6l6ir Slarpuiair pnd;atb
GonL-r9$6 p-ehan d)alL-$ Wfu 2 m q6D. gO dflu.reil Glpn6$oru-ru (hydraulic system) uuroiru@$$u
qu-rr-b 6euSu@$puu@d)oirp5.

t-- |

2m

z-io (2)

(a) quEborpqrb erpair @cnouruqamorqr-b pruu$ pnan$g5leb olargp5l6uu5p@ e-(D (2) O0 onr-luur-@aft6Tr6xrrgt

dfluei: 6lpn6$o:u-ru uu-rairu@$g5lu q6ir6rfl .C O6b 96 eflorr Fr ts, r5qGu-rndppei: Gelefi@b. Fl O6iiI

glolr $enr.b AC @$61 6lam6$gnengl. qsirafl A updl5 $lquurriroandn o@uugoir egD6Db @Gnoienr F,
@afi Glugronor$o'rp6 soflto. @rbooofluqti;6ri; aur5u5loir uqryoananu qpBoanfl&a.

(b) rO (3) OE arr gqehenoungr @(D 6flu-.lp urbrllujleil rsften 6p66d)ul
oafiGlarruJlornob (compressedoil)GroGeu (a) @oi: ei5lcrre F, erpruauu@dleirgrS.

FdDGDdDtDU urirllullair 11pea:gip5loir 6Euti;6GlelL-@u uquuorq 4 cm2 yb
qotrofl C @eb 1peo$$lair OgrtbOGleirL-@u uluu6Ilol 60 cm2 e-r-b q6rb.
erfleore F, gu GluEuerppoo oaneuanrou urbrJluJlair grear6ipjlS6 g1q eiflano

F, ePu flryGundl$pai: Gormirgrn

(i) erllanr Fr Ua aolfluupsqu uu-rairug$p Geuorilgul Grnrunronru
6uuflga.

(i1) Fz @air' GuEuronangborptb oneuiha.

(iii) 6flu0 uLbrlluJleb e-oheir Op6ti;dlur oarh6larru-5)oir ergo&alb uirg,r?

F6O6D6DlDU

ur-br-il

L(D (3)

LO (1)

[utt. 10 gu un[6a
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(ii) @u6ungil anf r.6r9pair f' ot-eh Et@xd,sdDa:oowti; angurb g[ @u:ui5r] gDP6Dn5g, 65n$$u@detrp6.

s$u GlungiuJlail elnrardlullorneb o-ourquu@rb gu@r6ocDolaerflofu l6r+pair -f" @baftw 96 Gonorouanu-t

f',il, c qdlu-rouS$lair rnfir5eil 6r(9516.

(iii) GroGeu (c) (i) @exb (c) (ii) OgxD 6luDp €anerersanere Grf$gr .f" g,pan* g19 Gsnamuooul

fs,u,c qdluerrS$lah sn[f]D 6uEuo'

(iv) u<<<c aor o@ggrr, s$u GtunpSluJlanneb Gpn6ouurr 6L-nuen[ Er6t5 A/.g*or tf=fr? @oorneil

pquu@dlahglGpard; onL-@o.

(v) f^=3.0x1010H2, Lf -7}OOHz oeffan, onflon op6l z g kmh 1 
@P odlti;o

[= 3'0 x 108ms-l aar o@$s,ltbGlaneira).

(d) onflo6l6pO adlu Gturglotu.r Gpnrbd 015 EnpU eiladlairpGlpar6 Gloneira. @gJ onfloiT ap5l ernorhorL-u

ung5lii;6Lon? s-Fiiaoil eriooL-Bqfltr snqerr$oop5 FO6.

(e) adlu Glungll an661q GBqrgu-rnoelohdl gO Gonmr$gleb @euti;6onrtbauu@6uafleir, geir6rrlu@rn anflair

opi GLoGo (c)(v) @D *"on**uur l GluEtr.onar$$S66 6oqurErtso]r, trtDrorlrsoltt,6mp6xrt6orn @1Dtb(5rir?

e-lo5r orfleotrB6flu-r anqmr$ang;5 5O5.

A @u6ung; e-O (2) @S anr-uuuL-@eirorern& 66 u Oob OulrarCOrb an6615u rJleirarneb s5o.r@T6 5l[F5lb
aglu Glungjlqreir o$ y O6b @u.rrar6D 96 Glunaierb aneorryd; E(DOIo. @ee6O|uu6$oil'GroGo (c) (iv)

OGb A,f @pou GluSgl GtpnrfiqorL-mrroanw Lf =fo'+ orar ronsplu-reno$5eil GelanirGr-b.

(i) V=100kmh 1oaffen, {,f EF Offi?o.GoGo (c)(v) @S

Glu$gl z @air GluEumnor$orgu uureiru@$64 (luooit
orllanL-aou-t Hz @B dL-rgu-r $io:pGleirafrooflpOO pCUo.)

(ii) @&r$piuu$$eir 6t6fii Lf < 0 qa @15d;dlairp6lSat
eilor66a. .#

(iii) GLoGo (c) @Orrn A @Orrb Glupp GL-nuorfr ffi
gnd;qocrreirtb o65,leirg;ail Epa;ri ereierll19 goaryoerfl ei:

anflair a,6t u gp AoofloFDO srFF gaory €Loglttir

GsbaDtDulnd,r5l? e-m,reeir eill cor-ou: S ulruluu@$g,to.

(g) @eiroto:au r5ryGu-rrsmsofleil E @r6aorrotn6o6ru uuahu$$56x56il @f etguaoal$en5 5r(q51o,'

7. (a) (i) rJl616COolr-o6 lqo,oab 4 g6 Glanmirr, gurerleil p-oir5n g1ry qaerioru unulr-o$$)eb Cpr+q Gelsb v

tseil Bu:rnrOri qmry r B e-nD1-ur @CI dgSlu Ganorp$lair rigr pnd,6rb r5aii;15 sflals F @pOflul

96 GsnorolaDtu 6I(gOttD.

(ii) go:q r B e-dDt-rue,rlb e{r[66] 0 Ua G]anoiirr-- $qoiur$$ffneb qti,ouuLr_5lurflr g[ d]duL Gsnarb

gurerSleb o-airon6ri 91Lf96l p (tsrnrO p < P) gqrb r5ad;6onu6 6mrarn ? gqrb GlonmirL-Stoneur

[i 6raoioru unu:Log$oil g>rgq Gsrrorn v 6ei: fleoeutbq$pnad; dpGpn6dl @unrqdlai,lg5l. Crqq
Garori v @pcqflur 916 Ganeoeueoru-t P,f,r,ry,g qdluerr$$oir rnfdfr GluEo'

(b) Gonen e{oorutsil (sediment) golfl&;ootaaofleor 6l1q 66Ddoor6DLU ererrf$or e-flu (99ol Goradtsaox'nu

Glungr_ug$pfl srerr6dau ugLoailoeil 2 Urn 6Orrb unfiBou Gluflueoreirn dglu-roreirn elailueo:5 GelEuu@$gi

Geireoiirqqeireng. @&aeomo d$perq dor-oil salp6r poolpnod; 6gu6auur$ 6r@ gDadD6xullei: lefteit

flon GLofruqull dA Gog1arrna eorspuu@dlorpa. @por t5loreor'q gaaanarru$o rairar fif dtfo$lm s-ulryb 10 cm

qtr51;1. 9151muoo Soofld,6n.1saen,rrun* 6fur5tupd-A,i, dneorgrrb err'ryffioeir gaolpGu 1900kgm-3,1000 kgm-3

q6b.$flalr r5a66anm1; 6ouror-b 1.0x10-3Pas q6rb.2gn OpOtb aogul e$uo5 tr1DDr6,r er5)L-rgoofuar

oebsun$ gleooflBotoaenarrqri uque Gluurorrrybg oelelenq Gpqr-b o@tb6r-b? aeba:r$ gJCIoflib5Da@,b 6[
Gro6uluq r.69r aeuppuut-lqL-oh Fu>O (pqq Geradraeoc'n garrL-dlairporGlelar6 Glsreila.

(c) (i) gDs& oeirsJifl)gi eraxugl glau ufiauanu (face shield) etooflunp @rD6rr'[ @tUCpe,rOor goeurb 20 pm

ar1-r-goehan Sl$1u g,rotameir$ 6pnr--6srb dlot Gerolb 20ms 1 e-r6,ir ooiLoeoorL-a4b$fr5 erll$er5li$orpn'ry'

dg6 g,roiaortaor srr'fdi6 1080 kg m-3 gaqrb errariuilon s{Lfpd qpti,aeooiii,o$Sti,opnaqrb @Our-Ilor,

SlESeffaeir eum-qrb flotoa6$pnon gugq Cenorb u-rn5l? emtu5lol r5ati15o-rLotb omralb 2'0x10-5Pas

qOrn. elffi s{orooppGtOottb Glaneira.

(ii) OtU dlEugrerflu5lair Gero$$ait

(I) 6loreud;OpOl6 a"U (vr) @pOrn

(II) doub u,u (vJ @il6b

Geua - Gff (r) otdDlt-{.56D6IIO poflOpoflulnu:u ul6Dutgulro 6lt6D[t5'

v
-+

L@ (2)

u.-*
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(iii) poryu5lsr5lOBOl ornurti,geiror o-u-rqLb 1'50 m erofloir, ere dlggrerioeir €ro:ro$p elofluieb oeireronq

GffibdlBop pnudlui6rb(orn? @6ooofluqrb6 oeboune #lErgrerflaqgrr-b eirerflLomirL-at$g5igueftGor q6SpqL-oir

Err5l (pgCIl Eera$eop ganrdlailpor6leiren6 Glaneila.

(iv) Glerofle aorndl$p #lggrerflssir eroflullei: @1ryd;6riGun5,t srerr$gildir qeillu:npom: piorL-gpenpunaeb

E(D6lu urf$peb Gerreuiir@Lb. orerflu-i$ GoebglLb Cpfpdleit qeriu-.rnper5eir eillor6n6xna& dlgug'tofloefioit

dolr @L-uGuu:fiedltt6 ooirar BorL-Glugdairpgr aairuorg6 anryeuirniraeir gtrjig a66orona eiilor66a.

(v) pnp eirofhoorirral 6oruug5lono: erba;5 e-u-r[ 6gnL-[q rryuupoir p5lanouorr-oaoir trr[@firontr 6lu16buno:nor

dEgroflaoir F6D[ dO] ugureunb. @Aa'$ergl pilu:nuuu@$ga.

8. (a) r,61 v @eb @uLrarCOrb dodflq m or;qb ;ttiJ4b +q tsu-1b o tr)Lru 6l(D qGln55ah unur erL-[$$l B g
o aDL.ru gi6 drynan sn$pu qa>g$gucir€en Gtern6$pnou q6dpg,r.

(i) ar$pu qa:b anqarounou qGqnOOair dO gintigD erilolr F @air u6Logu6anen g1g €anoneronu-t

6TflDthttE.

(ii) GtotbOdl$p eriore on[ffinDrrrbu qGqngpoir 5l(D 6ILLU unorpuieil @u-ru6dlohglgl. unanpu5]air +o.r[
r @$anor g1q Gonanoanu:u 6luEta.

(iii) LlGqn$gair gtU a$o-lpu gqamuu@$gu6rrpp@ o@66r.b Gyyrb T @Sonor 96 Ganarre.iren,w m,q,B
qdluerggfloir enfir5fr 6uguo.

(iv) m=l'6xlOa7kg,e=1'6x10-1e C,v=9'6x105ms-l,B=3'0x10-5T eror6, GlonoirGernb

(n=3 aan 6rGFOrb 6anaha).

(I) qGqngpofloir oILLU unorpuflah qdD[ (r) tsF 5looflE.

(ID qGqn$pair .%pUD Getbagu6anor apfrdaoflcir oerirooflBena u-rngl?

(b) @uGungil Eel6lpn6 qGryngpoir e-15 (1) @g anr-L-uuL-@eireneirnEu angpu Ll6Dpdl6ir pienrqL-air Gsnarnb

0 g gtbcOLong erGg Gorrari v s-L-6ir q6dl6irp5.

(i) qGryn$pcdilah unan6u5leir orgar$orpu Gluufl@a. qa:b Glgrnt-funsu
qGqn$gofloir Geira$$air rrrnpgya u'orpqD Glerar6$gr6 u'orglqrb
uueiru@$$ Srarceir eflanlanur erou$g oflOparp erll6nrBgo.

(ii) GLoGa: (a) (iv) @6t, s-6rcn GuEuronanrdratr)6Tru uu-Leiru@pgllu
qGryngpgr6@ @f qori5pff snarrb 7 mn glouuuggbgrro r1b€rb
€gansrruu@Lb Gfif6onO6 oodr*a.

(iii) @6Gfifrb T @airGung,r qGqngpair on$pu qalp$lpOe er.on$pqrono p Ofr[D Geeildatugrg,t.

@pGpfS$lafrGungu qGqn$poir Goairgl girrlb p @Sonor g1g GanaoeirdDtu v,0,I gdlu.rels$atu rnfir5eb

6r(q5r5.

(iv) 0=30o oeflair, p O6ir GluEuronom$anpti; acmflti;o. (.F =1{ ows o@$grd;Glaneiro).

(v) rngpu Lt6DFSl6r $ano crSlGu.r qGryngbpcn Glaetup grryrr. I6320km oofloir, @6grfpdtp6r Gleeboup$g

o@d;6r-b Gpryrb ulng?

L6Q)

(c) gL-L-gbanpd; onqr-b @1q a6eiracnoru uu.roiu-r@$dl 61115 Syrppt unrppu qo:rb e-@(2) @$ onL-L-uur-@eirenongu

a-oniur6auurannb. @eirorcnotL on$Bu qalb e1q "on$pi.r Gungirgorar'(magneticbottle)" o-afrL-nd;iOdlefupU.

@gr qpdluL (charged) oaffltbo'roaanen ooerrSi;pi(Duuop@ ou$cu6ri;6ri g[ gipramonLouun6D. go €pGrppO
gadfld;eoouSloh unanp erGg o-6erllfr onL-ruuL-Geirengr.

,-- -

A-
+q, m
+

s-o (1)
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9.

(i) pnarrb P OGb p-etuG'n gadflti;ooou5lair unorpullair qo, pnanrb O O6b s-6ir6n sEF qaDlu5lOrrb
q6ir dldluclpor eiientblqo.

(11) P, Q, R qdlu.r qeiroflaa:or @fifi v, B gdurelgplair $aneronm e-O (2) @o0OfA lnraeir
erflorL-gpnaipOu dlfdl 6ru-r5 qpdu 6odl6eoa r.dgl gsnGeirnlg qotroflu5lglri: q afrL-nqrir on$p
orfloruurcir gfianraaDc'r errbqd;6glamranu uuloiru$Fdl 6u6D[{6.

(iii) 6r$dur ryamflteoa on$pu Gungpa5lair @O gpOruagi6lqdlmrGu Gunerg,rri ergerglLona €rora:uratrb
oairuang6 arryouormaoil FDgl 6lEtor16.

uod (A) OpO eroo{il UOS (B) @0O tor3bgflq6 erflolt- oqggile.

u6d (A)

(a) 66nb / mu+b 6Euri;66leit@u uquuorq A gqri e olLLU 6116 aL-$5lrn lGalna6 obfluJlob 6lil etalqtb
aaneu6noilSg n aurn$an @a:66)fehaeir loiroror. @eu$dlfafi 6tbplr. e q@D.
(i) abduneit e.-6ir5n au.rnpian @eu$pilfairaerflair GlLon$p omiroofl6eoad;Oflu g1q Gonorrr6ou dr(g6r{6.

(ii) oDrllullatu g,raflaqti;1qrb igEuBGa eir e{qgp5 erigp5luner-b l5ryGu-rndtbauu@r-bGung,t ari:r5lu51grrL-no

gi gr-L-rb 1 unu.rd)eirpgl. arnrlluieb z-eiror @ot$$q6ircofloir paryq (drif$ GeuaD (v) @pOflu gO
Ganonorolu-r I,n,e,A qdlu-rer$Scil rn[L5l$ 6uga.

(b) LdlahGlgndlguL-uf 6l196lf gGry 9tq6!5lugb$orroil Glru-ru-ruur@oh6n sD $enb / g6 6onmhL-, qomneb gaeogrGu-r

ArA2 aoirguri GleireiGsrrg 6gti;66eirL-@u uryuuonqao)Grr e 6DLw X,Y aairgurb @6 o-Geuna6 ablllooxnu
uu-rairu@$grdairpni. & Y qdlu @&aridaeir @fmirGri g€q ronpn Geunoi:$penq (ppett-air Glpnrqnoqr-b

rlairof rLon$pqLonoqLb Oafi Opaflurns @onamrdauuSdloitpeir.

(i) ornrJlaoir Xa)bYs-tb 6pnL-qna$ 61pn@6auu@riGungl X@glbI@gurb @u-rrnrOrir @o$grqoilaerfl6ih

o-flu: pafiq Gerarmrerflair erfldprb 
[+) 

@Eoflu-l 96 GancneucDu dr(pslrr.

(ii) orbrJlooir Xs-Lb Iz-r-b eron$pyoru$ 6tpn@touu$rbGun6 X6glD f@gurb @urryOD @a:$$q6iro6ri6il

e-flur pafq Gelanroof]eir erlldlpr-b 

[+) 
@Dof]u 915 GananeirmlU Er(qgrtr.

(iii) GroEOdlSp Glpnrfu Geironorg$guD e.rlrypyb Gefironom$$gurb 6enb / errgflGu-r e-flu E6fol
Geirsrmaerflair (v, a-rb v" a-D) Lonpanar& onL-@ol51!6 @6 erronqqaorn GarEu€orpno oJ6D[{6.

(Ar> Azoar o@$5lrb Glonaira).

(c) (i) gcU Gleuqri ar-brJlu5lail 6Erri,6GlorL-@u uquu6nq 2.5xl0a m2 q6b. gr-rr-b 4'0A ga @6ri;6rbGung,r

@ti;orbrllullgrnL-no @og$yairoofloir pafiq GerraparOs amf]6a. (e=1.6x10-leC, Glsbflcb e{il(O{it
aemeuorcrllsaneur aurn$or @alSp5lfoiraefflair oarhcnfltbala =8'0x1028m-3)

(ii) eo oL-3bSu5eil au-rnpfui @a:3i4flqsra6ir oqgmnfou 6urri,s3borpo Glonoir$ehenor. 6115 15dlp6 6lo'Lrrfl6t6ul6i)
aunpBan @eoffiryalrooieh @anL- @u:&suunL-Go eti$ou-rqb OsrL 6laruu& eri4ieu,u-tu4b mlqgrtotBcn goeub

eroirGleruu$lo-ralulei: e-6iror oqgronsgu6 a$muL (@anL- Gerruurb a$orur)rb aaffl&soxrb. 6loruu$lon:

f gcb au-ur$or @alg$q6ffi6ir @orrL- 6leruu& etbplu-rnm U ]W @cnneb giquu@dairp6; grEr6 k Sar6l
Euneb@oilronair Lonpla$urngb. 27 oC GouuugianaruJleb Glurbr5lei: s-6'frdn aurpieir @org$qairoerflair @orr
Gloruu6 aplanu-r& aedlti;a.

(@a+bdfafieir dooiq=9.0x10-31kg, Guneixjleri:roneir rongSlo$ =I.4x10-23JK-1 oar erGji€l66loneiro).

$[ii = 1.18 sren sr@gg6b6laneiro).

(iii) 96 aL-g$u$ob e-6ir6n au-rnpfui @a:g$yenoofletr @orL- 6ktlL-r-r6.spfl @argbdfonaaflm fs'fq Goto,pgruot

gfr3@tfirrg,] r.0or-r Gt-rfluLg,nOrb quSgub e@ sr-gdulan @or- Glorurtu sdu+eur au-rn@r tsotj:$fomo$onat
96 Gtemfl dcn t+ogiplpu r5q€u-rnddsnoeb gu--u uru&eon> oTan e-ooon-nri,a qgorgu-ur6?

(d) OtO aL-p$u5leb eygptb anollserieir (charge carriers) ra:anb (/r) qan5 rJlryGulnd&suu@D eta>lg Gterofl rdon

qou Gegler5lponan poiq Gerag!:plan u6roG6rsr 6xdDlrugud,ruu@rir.

(i) GroGo (c) (i) @B qduJlL-uuL-L- 6ruq& arbr5 euSGur 50Vm-l rdor qal& 6l"dq r5ryGu-rndlticuu@Glmaffor,

6louq6 ar-brllullei: e--6h6r $eD$rglq6Sraoi& aild,rdfi)Otb (mobility) semfld;o.
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(ii) GeBen goi onglrb @oaxruSaoren (organic light emitting diodes, OLED) GLoriuGpgrronarrSleb Guporg
p5lryerliu-rruCIerflail 6tbp6 onerllroflail e6Ddffr'ia6h er$lafltbouuL-@, et{O6ir CIra:b r5qGulne r.dairqa:rir

6orptbauuL-0 o-u-ril $pcn 6upuu@dlorglg,t. gq5 Gepargb dlfer5lu56efu oyfrgrtb anerisoiatu rsuangorb
poiq Gorogorb gaorpGw 20Vo @omgllrb l|Vo $orngrb er$afld;euu@GlLocffeir, rSqGuna r-dairqou&

Gleg5lo'reu oeiror epellgSdorneil 1qolglti,aounr}?

uod G)
o--1ry (1) @eit gl @qryernu5tbondn @LL (1) - Geuroi:rjrpffol (I/) dgurSu_rebq erornuJl
pquur@oilcngJ.

(a) s-15 (1) @ornei: euomggltiouu@rb @6ounu5luJlcn Gluurmry 6r(Ugt6.

(b) dla5l6roir @6ernu5loqgr-b R' R, aairgurb Eolt-rb6D6r o 6DLul @tU
genL-uloqgrb e-16(2), e-@(3) q.dluorfrSeil g,ryuur-@ehenat A,B gdlu_r
Gluu-ruqaoir 0V srei:atgl 5V ga S6tbaaxrr-b. oeba:n6 oarfluqaqg66rir
e-O (1) @eil pryuur-@eiren dlpur5uiebq erancnuJlolu.ru uulairu@gigro.

s-(D (1)+5V

I ao+h
.,l^, so$l$r{r1.)eefJ<r1v.r 7 ' 

{*,B*{#L
s-o (2) 2-(D (3)

(i) grorpGu e-O (2) Ogrrn lO (3) Oglb pquur-@eirsn aSEroqg66ri; dGp pquuL-@eir6n 6luu-ruq
Getnei:Spenqaofloir GloroirGougr Geirononrursrqg6lq F, O6b e-6ir6r uuruq Gorneb$pqaeir Vo tsF AfidlDO,-
rlairerr6rb gtireuomuroruru $[$$ 6]eu-ra. (@$Gpnd;a$6]pqi elrrL-oldotrur6Dtu c--rua6il oflanL-$gnoflei:

@qq gro:arraeir fqg, 6)eu-rs).

A(V) B(V) vFry)

0 0

0 5

5 0

5 5

(ii) uu:uq F g ronggryri: a6g1rn€ungu 5V(ereboO 5V @CIO ermho-rrouJlob) qorgr grorflg 1 gqrir
0 V (erebeuo 0 V @Eo exadranr.oullob) gora oreflo 0 gr4Lb erranoodlooneir, GLoGou ltry (2) @gxb
e-CI (3) @glti onrruuL-@etrer a$Euaqryid;6 gpp uL-eooooflair e-flu: 6uu-r[oor6n$ Ofgr, g}tor$dldir

Guur$lorsu glLLor6DdtrrrboD6rr 6T(gOl.E.

(iii) gen6ern6 a$$lglb @O @Oelnu5laerigrL-naqlb urqri Glrongp gL-L-ri: 0.5 mA g or@uu@ggrrir' R, R2 qdluarr$pilafu Glun6$pronan GluErronorrarcoror6 oodld,a.

(c) gO EOqb 96 urairorglr-b p-eiror @il er8leiro566lcb e{E)tGxGDrb Cff56l0Ou rJairar[ apq erireug,t
urairareb eleireug @lmir@rb $lpB$ltO*COriGungl g[ oerfl6oa r-omfl gerSd;agb Ggaoorurneor gq5 p1rytbae

€Epmp @(D rDrr6ouroloir pulnfi 6Eu-rutGelanirqu-l6ir6n5.

a-flu pq5ti;a Longilaeir L51aireir6ronEl;

Guu.ruqaoft: Gpryr.b: I=0 (gg)ouolo GgirygpilatuGun6);7-1(g;@re,ram GffOdpOu Ljlairorf)

ib5q : D=0 (ape4 gpr--uuL-@eir6n5); D= 1 (a5srl $p6auuL-@rir*O)
' u-loilaneit : W=0 (u-roireneb goL-uur@eireng)l W= 1 (urairaret gilgl6auuL-@eirengr)

uuruqaeir : F=0 (a&aflBala roarfl gosuuplebon); F=! (abeflti;ans Loanfl gerl6doiryU)

[u6. 15 gu unftbs
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(i) Gm$qi$$g T,D,W, F qdlu-L p(Dib6 rongiloonru uu-roiru@g$g Gpeneuu:nar pilugpomroaneng
pil6upilu-rn66rb 5lO 6)rou-r$lom: e{LL-ol6D6mrmu 6r(ggtrb.

(ii) F @pO Opp plgti;ad; Garoreroru.ru 6luEua.

(iii) GLoGeu (c) (ii) @eb drnraeir oqg$qeiren p6ti;ad; Gancneronur& a6&1go. (droraoir W + W = l,
DW + D = D + 17 erairguri efiorreroairungaaooru uuloiru@gipeunrb).

(iv) @SGpnBa$$$6u uu-:airuggbggp&;a rdo aoflu-r p6&a& agorgl Gx5D[rb.

10. u6fl (A) OEO cretrogl u6d G) 00O unpdqrb oleun- 6r(915t6.

u6d (A)

z-t-fruu5l$duJlairGung Looflp lL-eb e6$ox-r e-pu561 Geurqri e$p Gelmen @&s{bptuileil er$lo ogorlgrb
Gleluurors LonSpuu@dlairpgJ. @6ir6lelluur-b elospuurnaflL-rreb e.-l-6b Gterruupilam: srdsfltbOrn. trrgiryoul p-reir
Geruu$laneuouru Guotelpfr6 erflu-rfaneiru-5lei: leir6n $ory qofuLn66orpeir gpa:ri Gloruur-b eiiqurLon6auu@dlairglg,r.

$i qefluneirp$g5 Gpaneuulnm Gleluuri q-L6$ld,rn6b eupnrauugdlaftpgr.

(a\ 75 kg $ooAqeft6n gl66xf gi o-r-Suu5l$dlr anr6do,or& Glegu$gJbGungJ etbg! e-Sugpi Gouruuu@Lb
efpb 800W gErb. $rr6$u5leb 75Vo qmrgt Glaruumna Longpuu@dlairpgl. aounu& Guuratugoorglu5lairGung,l

disUrb Gleluu @puanuu qglti,soofltbo.

(i) 30 $Ldrrna6ti;6e orrd;d1o:orr 6rgl$5llbGun5.t @er[ l$ugpi 6rurqr-b 6]erruug$air s6,rq uln5?

(ii) @eirGterruu$op er5l@er5luup$6 qe.flurn6auur Gelmirrgu-r $fletr $lmflq u:ngl? o-L-eir Gleiruuflano:uicb 6fl5tr
qeilun6aa5loir poirGlorruur. 2.4x106Jkg-1 eu(ob (@OpOs aroohun@ Q=mL gu uurairu@gpa;nrn).

(iii) GLoGo (a) (ii) @ft ooofl&auuL-r-- $amflano ggp Ldebalo5gpfleunoi $flair aaneircnq u"rng,r? $flair
e{Lf5d 1.0x 103kgm-3 g6,b.

(iv) erelOorr-u-r rL-aSlo5l(DDOI g6ndlanq Gleruur-b erfl@eri)BauurnerlLL-nab, 30 flLflL- GffOdleb lL-a5lair
6loruug5lo'ro et$ofluolu6 aadlBa. z-r-or5lch'rqneflg peirGloluud Ganehorc'rq 3600Jkg-t6-t qOD.

(b) CLoBOdlbO VuV golGlern6 goo#lair€urgri ererflroooiirL-eo ergr&ag$gub 27'C GleiruupianauuflOtD e--6ir6n

4'5 x 104m3 euoflorur lraerndl&dloirpnfi. @el19eor-u-r &flr& efprn 6]riLO6lpO 20 qgaumo6i'rn6b.
peorryu5qebaerieb, s-Laorndl6auu@rb erofl 37'C euorqti;qri Glleluuon6ouu@dlairglg,l.

(i) Ocq gpra6gu r5iofiorfi lraornd]BrbuuL-L euerfl gmqu5qeilaaflgueirGor @qStbgriGungu erofluiail @Urdti;
aeoreleromt$ Admfl6. g'lo,qulqoi:ooflgueirG6n lraerrdlBauu@rb eloflujlair etgod;arb eirorflroaoiilL-au

s{Ap6apdlpO& eDGlLDor{i Glanqira.

(ii) Glorrofieaelro$plaftGungt, s-L66xn$l6auur-l- eroilaln erraianu-iqr-b et6$Utt6xg,ib_6 EdDquJ[6baaflanireir
6leu.ruuu@D Gororauullair erfp$anpd; aoofld;a (enoflLoanirL-eu g1@6orb=1.0x105Pa;.

(c) OtU (prgur rL-$uui$dtbu"r$$oit ua: e--L-fruu51$dle mribdloiraeir reireneor. o-L-Suu5l$#lti;a,l$$ei: Lo6areir

z-L-Suu-l$d GlrulunpGung,l o-L-$uu$Sdti;a"L-$$air Goluupllaneu 30'C a-rb Gpnriq mquupair 75Vo trb
g15ri. 30'C 06[ dfloft 6lfd;d]ur g56!i stgo&aLb 32 mm Hg q..Orn.

(i) 6lpnL-[q nquupgrd;ar6oT @(E Ganeoerolu-r Sryner! erql&,rrryooflair enfir5eb 6r(95ro.

(ii) uSuu5lfrdti;a,rg$eir @6ri;6D gqro! .er(lpri;ogmpd; gl@0fl6.

(iii) u$uuisdd;m,L-$$air @15ti;6Lb Sqn6,5lul16ir $ladlq un5? 30"C g6b dlr6rllur $qnei5)ullair pofl
mquuBeir 30gm-3 q6b. a-rguuigdlti;a"rgpiair adrrordnol 500m3 At6D.

(iv) lr$uui$dl6a;r$p!ei: Bneiro pufoair ufruui$d& mrtbdlotroo:ene Gluglgg,rdlairglo6qar6 Glanoira.

30 fludrramoflei: o-r$uujl$dtr ans66l6ira6fleil @Od;1qb geir6lqrnl6 DU16b er!@erlltbOrb $fnerllO 6i*iq
rLob ereorqb 6119 DUI efl@er5]d;Orb dtner5]p $looflq GLoGao (a) (ii) @p Cupp GuEuLoneorg$frga uLorb

oemqdi e-r$uu5$H&u'L-$p5lair 6eruugianar: LonEleirplei:eu-rsr: amqr-b Glasnoila. 30 $rdrr,raqg66u
Eairanq z-L-Suu$S$ki;a'L$gt6ir q$u 6pnL-[q r+quupeir u-:n5t?

(v) orrtbd)olor+ Gtagl65Lb uuisd grrgorranr-$p5rb 5l(D oroflesqnri;d)r-riooinei: rL-Suullfrdti;aoL-Lb 20oC

CIBO& 6oflfrdund;auuL-@, Sqnoriui$ #ld]Oanq erogpuu@dairgigr. errarirdqnd;d]ulanneb erafrpuu@rir

$qnotiuidiir dlooflq 63009 eu@rb. 20'C O6b e-L-guuifij#]&a,rggair BErdtp Gginrfq nryuupair ungrl?
20'C g6b dqbdlu $rynofuleir poofl r+qiiupetu 20gm-3 g6b.

[utb. 16 gu unftbo



LLl202t

u6d (B)

Gleue!Geirglneir Dn6ir@ 6xo)r6 s-Gilna GLo$uquqaoron6
Gloraroi r @O 6lunr s5[g:61 e.-(D (1) Op
onrluur-geiren5. 6lerfdf gSlquuuur-L- eg,rqgldulloir
GlereirGarg €roiDuquqaeifla5ltUpgr analuu@Lb 6leuuud,
s$ryul5air Gleglqoeir GeluupilenoaqrL-eh ronEuu@orrorpe

Geurgr anL-@erp$6 @g; uu-rairu@6Ouu$dlairg,E. @ru15
GtujtfLqadtol Gleiriufleoei:o'u: erremlpqs pneirqq Gleru-r

loorfloeir geirGlern6 GLo$uqur5a5l6p5rb &ro Oryp$lci)
amrri,ondgeinror [eri$};unalr Dnd6\9 o = 6.0 xl 0-8 W m-2 K-4,
oil@flair @L-uGluu[&d] Longler! =2900 pmKl.

rlaneuqtrLb oarfluqoqd;q girrnaen (300)4 = 8 x 10e,
(310)4 = 9 x 10e, (360)4= 16 x loe, (373)4 = 19 x 10e

qd urerSorglu uu-rairu@$peunb,

uoruoruqofuor

6louetrofl

onolob GLofiuquq uoruoruu$p oEtur,l

u5rru6[uL]6II5Ir

50tuq

ueruoruu$p
Gleueiroren

L(D (1)

(a) (i) OtU GroSuqurla!6$g.l Gleuuutb a$fiur5an o-gi]6]uon:qb ara:oroqD un$ri6r] rnqodlaeir urno-n?

(ii) g<O Gleruu lmrflu5loir etorti;6r-b erlca 200K @arO6Or 400K ororyu:nqb. 6eir6leruu roorflaorulu
uuuahu@gi$ eren6adrur--Optio 5l(D a6rbGlun6eir GLo$uryuLiair 6anp$pure 6leuuupilorouJlOtrn
o,uifE5ur-e Gteuuup5lanoull$rrn g$g tbu eranaldorraroeir L* (o-wirbpur-e& Glegilsr5lsil lefuer-r

ereDar$6nb) gd; aooflBa

(iii) GroGo (a)(ii) @E Glugp e-eo emnar$enuaeir r6latuangpp dOdlulpdloir ospu Liry€peg$fr1q c-fluor?

(b) CLoBOdFp e6[@dlu5]eb uenuenufrp Gleuefuorn, us,ru6nu$p 6gtul{, uemroruqeiren Gleueirer?, ucnuc'nuq6iT6n EDluI-.;

aan pnair6 GereirGogu eireoa Go$uquqoeir p-eircnd,r. Gloruu o-amrflosir egJrygdlullair e-flu €LoSuquqoaiair
Gleuuuflaneuaorn 87"C,72"C,47"C,37'C (g@rhr6goalgluiouolp!) aoltb onL-dluu@$gldlairgrcr.

(i) genGernq6 GroSuquqtbCOrb gOp 6laruu$1om erndluqsancrr @cnrryaadr@ Gr(pgto.

(ii) od;GLo$uquq a-u.rigpuL-e Gr.oguquqti; onaf4Slpomr e-anL-u-rg,r?

(iii) eranp Gleruuplansu 27"C adfi,ek, GLoGeo (b) (ii) @eb @orarcrrfllruut-r-- €Lofruryur5m onos$glair 1 oo16
Ganeoiir@ uenuenuqohor Golehafl GroSuqurSeir Gpnufiqtb anarsp5lglomn6 anariro.

(c) gompGu e, e, aanglrb ona$$lglailocn6nqb T' T, (TiT) ooirgur-b GloruufloneuoaD6'rqb GlonoirL- @6
eron$pry GLoSuquqaqgd;dlanrGu-r slal(Ou uquueneiilsmnar Gppflu-r 6dliul{ Gleruu @L-ron$gl ofrgb (O q6r6l

o(r,o -r,o\
Q= -z-:--:---a. @arneil pquu@rb.

I r*!-, I

['' ez )
GluL-rg errgeugpleb s-6h6n orllGeL- ouana 6)oruud; q@cmr (Thermos flask) o-1q (2) OE arr ruuL-@oir6llorrgt

A,B,C oeirgurb @6iTUt aeufsamntb GlanarftSoftorgu. o,aty A 0661 Glerofl GrofruquLlglt-b eorf B O6iI
z-eir Gro$uqudglri Gleireirerflu g&a @ruur@eiror6. u,aiS A e-d; aeiri B aLb 96 Glorfr$lL-$$air qgD6Db

Gorglr6ouuL-@eirorol.
(i) aerfi A @0Ob u,aty B @S6rflanL-Gu @(E 6le$g!L-$eopu GugueugrE]anor anqeunlb ung,l?

(ii) aerf A OEOrb aats B @1itOrir Gloreiroflu g&dlL-uuL-r Gr-oSuquqooir uu:airu@$puu@erGg;oir?

(iii) Glorohoflu g&dlL-uuL-L- Grosuquqaoflair anagg5lpair 0.02 ooflair,

A g6ir Glelofle aellqli;gr-b B 066r o-u aollq66rflam-Gu-r g{al(Ou

uquu6r6flsonor GppSlu aslfiurl 6)aruu @L-ronSp olppenp6 aodfl6a.

6@anoruleil A CI6ir 6lerofl& aerflair Glenuupilanar, B O6ir lr aerflair
Gloruupiano gdlueir gleopGu 100'C,27"C amd E(DOIa.

1

( , = O'0, eran er@$5tt6lonefta).

(iv) o$[uq61qu upilaxrsB ar$pei: trr[cmrrorrrb A 0661 Glelerfls aeir6&6ri:
B @6ir o-L aor666rdanrGu Gleruu @L-LonSglrb qfru@GlLooflair,

GroGa: (c) (iii) Oe sodflBauurr- €tal6u uquuenerflSonor sGF
Gleruu @lon$p eilgi$anpu 6luEleupS6u uu-roiru@$p Gomirgu"r

Gleiruu6 oL-$pnEu 6.6x10awm-lK-1 B s-6Dlru gl(D sne,ranS

$lforSlu6dotr prguoruti; aoofltbm. 6ruO -Urdl $lo'rar flaooonroaanord;

Glel$grrd)

6unr-- egtrygodl

e-(D (2)
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