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6T GI(PSLILIL UMD, BFFoaTUITL IqaveTen @albleurh SaluSmsuld BlarLbasTemis.
OoueiBouyy  @msG0Oa Hosmars Oarai. Bm e@BEL  Grruser CaTLgrs

Bamenssluliqliumg o @k 1 STl [Hdng).

2 1
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A Wedlmpa C euemy @ruiser el SipsassSler TmeOEmas ST (HeusHHTeH

u(pLbLg  eufliLL Bisear,

1. 2mdl aissdled Uas@ssaemwwpny urull  @ruseiler e msll UMb
Gum g,

2. Uss@l urmuimn og@mrs o mdurar aiggdled uruppd Cumgnd

UmIhG ST (H.
i, @uBura 2. 1 B asricuulr @prus ABC wler e ts Ulss@uumiiod

@adloigs o m@FlluruiFgmend &HEHS.  GpTuiser AB womms BC  eaeueumpler
Syegser (popGur T, r/2 @b A @ C e BoLBu AP aamibd Sipds
allgglwrad Cuemiu@w Gurg AB, BC aaiuaumdnGg @misls o eten  oyipss

allgdlungmigamen A P grjunss Smewis.

| FenpenLwignd 1 yemguenLwigiore @Gwryl eadlar® ObmsEw ssupp Uladsds
Slraud  @alarg urwiFFsGAu  LourCsullear @sdlywreig Weaalwued snmssaile
uilaalglyar Uil $8565 euamaulldy AP = RQ eaeayb eugaisd wer eupsLiLemb. R
Qg Gprws euflCuw Lmuiol UTWIFFISE GTWIETE) QUPBISLILEL S Y @LD.
younGauilan  @gdlyworang wealls 2 Leded @GS LTUIFFD LDOIWL  DemTETeTeTET
sILEH@pEHGL  LWSTLOSSLILGMGEI0H. @UITS 6T @@  allsalar (& mSF
anCprlLgdlmans smgs. BLg  Bsw  Spopuiladmig g CuowmpsE
Bswgsted Gmd LbIEsILED oisd 100 cm® st gy@w. taeumn  afllarmésensE
alflenL wiefls @b Gungy 6TGOGVIT wuilis giemends (GLPTUISGIHLD FLOMHSTLOMS

BmansasLl IQHLILSTSD  Dmay  ealleuraimid Bemd |, ey T aa@LDmDE

Oasremi_euameuraayb @Gy pssCeaumur® AP Bear $ip OasmfivLBeusTEan &(hHais.

safl @@ WITSSHIMSGIOTUI ElaTed GRS LTUIFFIGE UPBRISLILIGL SenL
R&ng 2 flu Careeuenw |, r wpmid @Gmaluiler Slas@amw n arjurs eipgis.
waflg 2 reled N wuljsgemars@pruiser srauliL@wrwilar @maIL UTLIFFIsHE
aupmEsLIL@BL Owrsssseamr. R’ =% oTed SHTL (H.

iii. geauGleurm wulljsgimears@prud ey =4 um, femd | =1 mm Qsrewieeursayb,
1 kPa <ypss Ceaumuriiged Osmflbu@euaeyorsalmpillar soL R @6 safilds.

(eodula Kass@gamn =4.5x 10°kgm* s BX23 _ 0.045 aqans Qerens.

TX256
iv. wafls e Ldled asramLL@L wulljsgemets Gwruisalar eceaamisma (N) ws
SHITCU0TS.

wuwlisgemensd  @Tul  @alar® GwSwWlar ggrEfll  uruiFFossdloows (V)
safles. [ ———— = 0.0044 ]
45XTXx16
uruiFeed  Geusworeig Ouflugres Bmé@w  Fhsiuunkseails o etar  OsmhbgefllL
plmavsaflar Curg yaurCeulilar Fweun® OFdaiquippal. Carhbgeillis LruiFgede

Ogr_dawreng R, = 2 v;—p G FO@UTLLTE eueywmidbsli@w @0yCeanmedr  erevwr

Re @ o1a Syemiamiareura 2000 g wmid Curg perL QumeusTas SmlLul (HeTeng).
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Bmig vV g utwinddlar FgrEfls sdud, p a@ILG BET LISIUID, 1] D6t

Ulgd@emwutd I ereilig umuioh uruidlain @pruilar Semgujn Qy@Lb.

i. Bswsdlais euia ugdls asrFFssrslar Curg Cumpruilamirs (e
= 0.80 cm) @Bl urissdar sgreflésd  Semamatours 30 cm ST @y @b,

GmIuilar o jsd p =1050 kg m't

GmHIiar NasGaw n=45x103kgm 1s™1

Bawsdlar  @uiSSTOLILGSWID GBI UTUIFFOTEE S FLILTUIFFTSUT

Sz Oasrhgallly urwiFgorser Bmaé@0wes SioTeailss.

Caali LWilndls sresdled GmLILTUIFFOTHIE DewiavianeuTs @i iqdbaLliLi@Loruiler

Bsasreliuggdluileerer  Gml urwiFgoreaig Oarhselliyl  uTwiFFor @6

&ML (H%.

(08) (a) i. wumallé@ GOUIPsmer SemLWTeEIGIH FOTHSTS SO OsmerememailCuimeamler
Oameiteneneud (C) @n@flw CaraveuGuinaionn 61(Lpais..
em 1 earg C Osreararareud o Lwgid, SpssLl®

HallgOar@sasriuLgid Cuasl® Basdlyaismen alBals@L

(pSOlevraTmiL 6t Bewems LI IG(HLILIGID S JLDLISS]6D

FGOOUILLLIQITSSGIoTal  Fomhadrd sL®  Osmarereraiemwis
ST HSBDGI. Oameenenailuller CopLmssL 1q6» N
Bosdlyaiser  GLorppiulL  Bloowletar  @m  (G0SS
FHOSHMNSH H(HGI5.

1. 2. 1 & 2wg adorgsrefled  Ulgsllsuis

S HEHEHGHE GMIbsTE 6T OGLIVECSTHBMET UMIHE STL (H.
Oameenenalls@s  GmisCawerar  Waowss Ceoumpurimaigy N Bmna@  Crrg
aildls Fwameaig s ST (Hb.

Werenpss  Coumuri igemer  garall>  s@pallurarg, 1 mV  oenallayeien
Geurevpmeney  wTHYEIGMTS — S(HSBOTHS — GlewlweucdvgsTullesr e Heil
Bovsdlyailar aummasmw san® Ulguugnars Cstarareareus C Bn@ B(rss
Geuawnqus Qugnorend wirg? (Bewsdyer gompd =1.6x 107 C)

(b) @uburs  @sOasreatarenailullar sl @Bssar L

X
<+—>
BopemLwl  FSHIJ  QUQOMLWISTED  SeUDWIS %
dloLwrer  Capréssms D aeeyd  &(HES. ////
Weemienipur wrmled K 2 evLw Weigyenipuils Limenb A
X=0

gam (L x L x D wufloremd o eorw)

L
$&OsEpsSmLwlevrer  Geuaflullaer X gmyid 2 m 2

2 aier giemwwjorTm o L LGHSSLILGSEDG. (2 2)

i. L,D Kk xemurs @s0sr@duiar Gsrarmarasdn@fiu (C1) Garereuamuwis Quimis.
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Bs0smatenaraiuilear s HGH6SGHSESMSCE  LIDT  BY(1PSS Cougur® V e
aupEGL uppfl eI BmausslILRMSTES &H(HEHISG. LIGTE@IEPUIL  LITETLOTES]
Ax eaaud Cuevdls grysdlamed sLBas@psdlmruiled o Lygssiu®w Curg

(k—=1)€q V3L

> Ax eeoigs ST (HS.

Caflgasriul L a1 #&dluiled gpu@b wrmpw AU =

iii. @uuremoreng wror pss Caumur® V sl @seflleCuw Cuewiiu@n  Blamevuiled
L H&6ensSlemL Cuwirear Geuaflenws wpupemowita Blyigwry (X = 0 @edmba X = L
awemy) e Llygssliuga CablssiulL  Fedulled  gpuBL  WIHDLD  WTSTS
BB BEE D

iv. uppfl Qsr@Eluspoiu’L Seey @urenorarg L aryn sC0s@nd@& el
Oevefluflayer o L y@sdlullpsasiiu gl b (i) u@dle@ WaBw el walss.
uagl b (iv) @ GCsllssiiu L #éd wrppsdlar @olows Osran® (+ / -)
urtarsmg 2 L L&sgd Curg g s Osmfloudy aelmswurag igmer
OouallCpred]l setepwrm 2 6tensT  DOg  SLESERSSmLUlld  BupLiLsTs
2_GITENST 6T60I& Fnmish.

i. uggl b (V) @ (ubwfl Beewiy SsHOUUCL UaT 2 LHGSS0) LTaSmS
ppewwitas L grpb o Ly@sghd steolugduiles gt Osmflou®n  grmaf]

allmasarar Caransuamwits GLmis.

09) uEd A g LGS B @@ wi L allmLwellss.
(A)
a i. asabwrapar Bl.8.allws (E) wopmi BlaiGeamiiw (1)  eeaeaummis@lw
umIalevEEMIBIGEMENL LWRLBSS aisssTed eupBIsLILIGL  eugeuTerg |E
9,&0ars ST ([H.

2

gL Quiradled  afljwiorsasliu@w  auaaysGilw  m  Csreeuser P = oo

P =I%R LT @GWD. @EE GBS aupmWITaIme. (PSHEFLEILITLTEIg R

2La1 P gaig @opoumLaumss @GOILILIGmsuiled ByewiTeug) FOGILITL TS
Ban@ adljwmp almamaulu &1 Gdng. B5Cstmm WrawurimL alendE@s.

Gl Lrysr@yreadlear  aaigdmeais Oarié@gw  Geaumenuiledy CarLsdl  Gur L fleayr me
WerGermLib 160 A @y @b. Bewemitiy euLomeg) (connecting cable) gaibleuraimud 1.3 m
penapenLwigd 1.2 mm el LpevLwigiorer 8 Fjeudind sLlEmend OETeiL ST@LD.
sy drellusder sosdvear 1.4x 10°Qm.
i. Bésmaw sLUICWTENNE SEL®WS BTG,
aLGSleg OoTdss SLMWS BT,
i, euLgdled alljworédsiiul L e wrg?
iv. 850gr_édl CurliLgreaig astmys OsrLé@maulled Bameniy eouLgdlar @Pss
@mid@&0eul igeyr s 800 C laiCarppiorens) uruidlaing. WerGerm Liwrargy 160 A
aeigud  wrprl  GupuoreipemLwstes  sraLiL@owallsy  BibllarCarhmib

uTwIugm@ aBs@w Crrsmad Sremis.
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@uburg uadl (b) @n gpliuce Qarisédl Guriigreaig E llaielluss ellamaupbd r
SisS LU paLwt LppflujLad eeaibleurarmb 12V, 72 W aaiaid aiguium@erw Sm
smev aflats@sepLar OeThssrul Heterear. Oariédl CuorlLflaig Owrss sssmL
025 Q g@w. R aaiug Qe fuw oubllwijorel S, S aaear sy aflser, Samenilis
aslilseng smLsmal Upssaiss R gearg 1.00 Q ge Bmé@w Curg S, S, awip
paflser mbgeien plameoulled oublwijwrefluraig 6 A & ardsdlng. S, S, @reav@Ld
apLiic® R oypengy 2.75Q o8 o eiten Cung oubllwjworeal 8 A @ curdlédng.

E,r

CEYNT) Y
P ®

> e

E, r aaiueuppler Qumuorarmtismend senilss?
i. oafl Sqwl@Ew apriul® sor R geig 0.95Q. S, 96 Bpa@L FHhsilLSSled
a  uppflulleTed eupRISLILILL 6ug).
b. smevalars@ X @y HBISFULLL 6ug.
C. QarLsd]l CuriLgred BISIUULL g CI@ILMDMDE SIS,

eaflaraud @meuruil (LED) gamlarg @dluiier o @ 1 s1lBSng.

2 (h 1

Baymeoeurs  Uldllsuisy Qg @alows  sTw5$EE  aumsuiled  Siger
el misens@s  GniECaweren GCeursopmeareysailar (paeieyd seaiomwerws (+ /- )
DL WITETLILI(HS Hi.

OauliuBleney o eorfl @upmsmwlICuraimn o @® 2 &1 Gdng. Dm@arer QeFwupur’ ®
allflwevrsdl el Fuiomeng.
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OoweuBouny  Qeuliuplwevsers@ — Oeaiug  seramaulleor  (Thermistor)  genLtl
OumoremmEiser ev &ML LLILIL (HeTerer.

GeuliLgleney °C sL Q
15 2200
30 120
60 800
100 080

1. OGawugsmramswurarg 15 °C Geuliuplareoulilevierar bis0asm quileayer iblipdsLiLiGLb
Gumgy X eramigyud Leitafluiled o eiten lebianpdsd wimg)?

2. 60 °C Qeuiupleneoullayeiren Bis0sriiquiled ouflipssri@amasuilsdr G, B aamweaummled
abs LED (G/B) gaflpib?

Bm Guuniy eg - ally (flip — flop) eemid SisHEGIw 2 e oL L auameiu b
S8 syl Heierer.

A

D
0
1
0
1

2 (53

Ouuiiyser A = 1, B = 0 aawapns@flu uwiyser C =0, D = 1 gy@ib.
@iplomaouiled  Bmpa Ouuiiyser @uiGurgy A = 0, B = 0 @iy
wropULGElaner. AsH@ 955 LWLILST WiTeame?

2. A =0, B =0 aaigud Guuiiy ploowmw SoLusnE @way A =0, B =1
Ouuiiy plevevseiladmbg wbLilsdmullar @ulureamgsw Guuiiy A =0,B =0
Bn@flu vwiiysear wremeu?

allamaller @uugdurarg e — ollpF FHO @@ ApeD L WILILIHSEID

Ueralwésaswnn (debouncing) eyeflullar Gasmfiipuriemrs sl @dng. @F Berduw

aflwreng “ON” , “OFF glowevsailed @remiged eaimnCu @ saisdled aBds

wpiqu>. ON, OFF @n@ @5 sramsails Oar@omswmtd bsiriusslCalus

SGGVISS Blonevamen e1RsE D Couemi(BLb.

oV

1
= A
R, R

gy - 13 (2019) -wyer -2019 F.W.C 8 Glisnglsaiwe -11 B



o 4 Beeren sopled P gyeig X, Y aaiaub yeteflsenddleniuiled
WLTOWSSE5 @F Wpalows Gosdng. Uaeumb Fhsiiumsailsd yetafl X
Baveiten OGRS SBIGMENT & 6wid:s.

a eflwreig X o Lear Ogrhmsmwu gou@sgd GCumg

b. aflwrergy X @n@w Y @n@w Qeruiled o arer Cumrg

c. eflwreig Y wrer CQsr@msmw gnuBsHd Cumrg)

X, Y aaigud yetafsepsdlanrulledy  eubys@mluileamnmed sriiiu®hn  gpefluller
BajeysEpLe LWl Q oyaig aaaisn WIMLUEL aHILMmSS ST (HUSHBTS
Speiten Hi5& DI Loumemienwill L JeiLiLi(SEis. HIbLSSled Gpeflwmearg X
o La1 Qsrhmsmw goLBSS Dmbss!

Bmid ey plysmeuyd (A, B, Q) yrewmiu®@szsed  Curgiomeng.
allLgarafley gy eiluflear Blmavsear sriLiug Comeauuilebens.

Syl Hena

X e Lear Qarhms

gpu@sSaId Curg

Y oLar Oarhms

TOLBSGIUSDSHTES
p&TSSLILGL Curg)

Y e Lear GsrHamsamw

gnu@sSaId Curg

Y @emBg IFlLiLmLoTs

B> Curg)

et B Y uyL 6ot

Ogr@masuymrd Curg)

2. geflfler Sareflwusswpn Osmflbur’amLs #méswrs allonsEs.

10) uedl (A) g uGg (B) @@ wl@w allamLweilss.

(A)
@ i. Geun Bussalwed pgerd aildloow FwauT @ augalsd awd GOUIGSmen

SIGMLITETLD &SHIT60TI.

ii. Oergdwuralar ssFssdl aaiugred wrg alemmi@eaiy?

il. pluws  @ouWGsmens uvweL®SS wLIPT  SyIPpssSHled  OgmEowmemleanme
Oeuwiwu@w  Coumevdstar  Carameuamuws peHdD, SRIUATEY LOTHOLD  GTETILIGH

FTTUTS 6I(LDSI%.
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(b) 100° C Qauplweoulleyeiton  Byreang — eueflwemiie — Sypsssdled  100° C
Oeusiuplemevulilevieiren Brrailuime wrpmwerwd CFuulu@n COFuaTpaDMmUIS  &(FSIs.
Uleiieu(pLd Sreysen SILILIL (HeTemet.
100° C Qaniufleveouiled Bfler o jéd) = 1000 kg m’>.
100° C Qeutiuplenevuiled Brraiuiler i j&sl =0.6 kgm®.

Bl apevisdlaioy =0.018 kg mol ™.

SeusraCyr wrhled =6.0x 10° mol™.

UGTILOGWIL 6V DY(LpSSHLD =1.0x10° N m?

bflear gyaflurseiar seoammGlauLiib = 2280 kJkg™

Uleteumeuameupennd &resis.

1. 100° C OGeuwuplmeulled 1 kg prreigy BCs Geuluplemevulled  Hrmailuimrs
wrppwerLujd Curg Geunum@n QeueilGouamev.
100° C Oeawuplmeullsd 1 kg prreigy B06s  Geuluplemeoulled  Brrailuimrs
wrppweLud Curs SeFssEdl WTHOLD.
100° C OeuiuBleneouiled o aer  Biepevdammisenddlent Cwujerer  LlenemtLiLgsaer
STTIOTE g QBTEQHG@GLD pevdamm eamn@ilu syrefl’ Umeuliys Fé8]
(mean binding energy per molecule)

Speiten  eufliuLoreng)  augBlweowid @ailarg  Oeupbis Osrdlsmellay s  (water
boiler) OewaflCumud Brrellwreng swalCwradlamra (turbine) OFaidaiLiBouger
apoowd et SpuillésliL@omsd ST HEng).

@ a6k 540 °C . s
BTl 6v WlLET . ] % apall  epevd  BuwissSLILIBLD

Oeuiuplemevuiled o airen BHymall

Wer Spliungdl

@@sILED Byrell Hyme
OeuaflCuimed

afluiledlmbg 30 °C . —_ .
3’61(?,__,”5)@35 i o oion @eMif 45 °C Qeautiuglencoullayeiten B simails@
prrallwnerg swelullamres om sLmeu OFadsiiulL Sleay g Simall B epevld
@IssLILL®  @BssLLGEDE. @& Uiy et utumaissts  Oardlsaais@er
e OFassLILIBSDS!.

1. Smailuledmbg @Galisaid pyrarg 30° C Geuliuplmeulle SspoULL®  WewipLd
SumallsE 45° C Qauiuflameouilsd GejsasiiL@dng. Biuumuissorars 15x 10° kg s*
TEIEILD 155360 LWIRTLRSSLILBSIDGI. ey OleuLiLoTd@HeusHESLI
LWSTLBSSLILBLD 6UEI6aId &6uilda.

(Bfler salaniug Gamertererey = 4200 Jkg' K ™).
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&pedl (LpGULD BuissLiL@Ld Upriurédlwimen s, 560MW Wleeugyieney
U isglmbs Olgefled Oardlbrrailulile FESWITeIs) areuailenesSmeaniL e
WeigsSlwns wrmmevrdluferend)?

Sl mpbg  a@ssLLBL  Biler QeliuBlee  Wsds@Gmpears  B(mEE@LWD
haiLugdled  Ograduilar  almasdpar g Bg assmaw  allmatamey
gOUBSGID GIRILINSSE STTENSHIL 6T Fnmid?

SlgIGH[H @EPlarg 2 mFll uTLTes Isais sLHF Fedlullamed (binding energy)
Siwraflssiu@n.  Supeten  eufliwrearg  OeuaiCouny  HENGHHSSEHEE VG
pluysdlafiCuraiseflu si@w g8 (BE [ A) Baig  pluysdafGuimer
CTERTGITIE B UL GTTE  LOTHE6VS HTL (HEMS).

164
T—
G BluysslalCurais@iu sl @ 63 12 fission

10" J fluy sl Guiraiss s o

{fusion

4

%0 40 80 120 160 200 240
Bl sdlafCurar aemieanilsms A
asmUlerey, &m @amed eawiuar BE/ A & odlsflsgs Qsraugnars peoLGumid B
SlaiGHHF  OFwaipampser H@w. smLllareys  Ogweipepulled UmFwTar  Samidhs
@ay  Bran® oeweg  Bgamgneg CuoulL FAflw EmIEHHmE  EmiseTeL
UetouemL dlmgl. @mig smiseflar BE/ A garg ourbu semisasmallar BE/ A & el
Ouflwgmr@ip.
@ i. SgsEmHEuTaa SLEW FES aELST® W eflenniEealy?
il. SH@Wed TRLSTED SHHSLILIBUS WITG)?
i, spUlloney,  smeawed s  Gm  Oewaipopseiand  FeSlwimeig
Oeveflail L Sanquists @ mULgmeard  STLLUULL — eueUlar  SuquiLienL uiled

alend 3.

(b) Ougurer pBluysdlyaisamsd gHUESSLILIGLD 293;5 U smudleteys Oeweiipapenuis

96 Rb, 138

37 ce Cs wmmud

s(has.  BFGlFwaipampuiled o Hour@  alleerGUTHL ST
Bl sglisiset @t
235 1 96 138 1
5, Utogn —> Rb+ "Cs+x 'n

235 . —
35 U sallar garfloy = 235.04393 u

29 Rb smellar dafloy =95.93431 u

08 Cs amallar dlenfloy =137.91101 u

pluysdlrafler Sleiey =1.00866 u
U areig 1.660 x 107 kg @n@é swamear Sigmisdlafle; HesTELb.
Bewsdrar gmib =16x10%C
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X @a1 QUuuoTaIdmsd &6,
X @eir Gumuorenorengy 1 g il Ouflsre BmssCouainquiger Seudlud wimg?
ii. 1u @er Quuuorargamg MeV @b sremis.
iv. @ wGrelww smalar Saralar Curg al@alssliu@n sedlows sravis. (MeV
Bab)

235

5, Y aflQumrpemmal)  LWAILRSSHID & 2o  @adlemed  Geueilaill LL@LD

augeutarg 200 MW aafld Ogdsar @amisg poLOup  s@wullaraysafler
GTGITGITIH NEH UG  BITTS.
(©) @uBurg quyt flund (i H) wogd Sifisdluid (i H) ciaib Sigmidasmasailar &m
PGBV (LPGULD 121 He oiamisamallaigid Bluyssliailasid o (hansssmas (b,
°H sgnssmalar il =2.01410u
P H sgnssmalar Sl = 3.01605 u

> He simisapalan faflo) = 4.00260

Ay sdlraflan Hanflay = 1.00866 U

Bssrs65 Gewaipampullar Gurs 2.8x 107 Jssd) alpalssiu@n aams sl @s.

Bssr15855l0 allPallsslILBL FESWTEIS @ THSHIGHTLLT6T 29325 U dlereys
Oewepepuilar Gurg al@alssliu®n Fedluyrar Ul iu@mauilsd FAPlusresd
sTEILQEILD 68 2 DUSSEGHTE & @@DOL  LWRILRSS  Sniqul
allmandSnaimL WsTss sTeavliL®Eng. LT, SHeame OFwerpammaafied
FOUGL By sdlellCuraisailar  aavialsmas OaTLjures Qésmpapls  LDHDIE
&(1hS HINT &5

iii. ereueurGeilad Bm s HSHMmen SeupmiddlamLulled 2 eten  Blaevidlesefluied
saEmEmL aBliss &h @FW®R gHLESIUSDS HHSSSEE e Gflu

2 . . .
1 H) SIG)|5 (1 B 61fleuT

#&3 aupmsliuL Couenng Bms@wd @@ qupl flund (
2 (h%6D (Lp6VLD : He o (haurgagdlar Curg 1 MeV gsdluneig plenevidlereflwied
FeTEMBOW  THTLILSDSTS eupmsLiLL. Ceuenighd@Owerds sl LiL HeTearg).
SIS HHEBHeT Bl Aweurweilar  pLSmBDW  STLRousTHs  Osrewih)  Bdam
2 (hame Blapsausn@ Cameuliu@w GeuliLpleeovamw wHILGHS.

(Bumedpatorer wrfladl =1.38 x 10 JK™)
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