(01) Guendzmaiuied

ATSHST6IT  BL_L GOLOLIL

4 alamszrer I - Gpyb : 02 wewlHwmeomisen h
5 Gsflamer aisd 50 LLCHTR aleIToHdel. 660eVT alaTHEHEHHGD allenl
1(&HIFH60 Gauewipl. @b elemaysh@ 01 Uetell aisd Gorshsd S0 Leteise.

alemgzmer II - Cwyb : 03 weisHwmeomisst (Coevds eurdliiy Gpyb 10 BIOL MiseT)

BeualemsbareT Senlild LBy, HLBM] oaGaild & LGHHmend

OBTewT (BTG,

UGd A - BTG SIS SBe] Umd aleImohE6. 616060 6leNTdbaEENhSHE LD
allenL e11pFHIHD Ceuemt(Bld. 6ilQeuTh alemmaysb@d 10 yeelser
aisd 40 yetefser.

ued B - B I B DS AIRMEHE6T. BI6HIG MIDMSHEHEHHE DL GILILDSHIHE0
BouewiBLd. @eiGeurp alemaysb@d 15 yetefser aisd 60 yerelser.

alemgarer II @beg Gwrssll Lstefeer = 100

Bugll Leeflenws saisse : alamsbamer 1 = 50
aleamssrer I = 100+2 = 50
BmFH Leitef =100
. — J
alemgsmer 1
(pSAWLD :
*  6I6060T QITSHHEHHESGD allenl 6(DSHIS.
*  gflwmer olevevd &L QUTBSSWTE alenLmwd CfHosBSHS.
(LeLBx e alamebsEnd@ el wellusB&Giw ST6T auPRHIBLILIEGLD.)
(g=10Nkg™!)
1. ewpeim TewIoUTE6T GHURITE 2 HHHHRT Dlevend er1pHuleien alsmise HG SHILILIL (HeiTermen.
(A) kgm/s (B) kgm ™! (C) kg m/s
ST wenp&GapL Cuienss Swda Ffluta alsb / alshise
(1) (A) wrgggd (2) (B) wiggiyid
(3) (A), (B) sxslwen omg g @ (A), (C) sycblwen w1 gAygid
(5) (B), (C) sylwam g yid
2. @0 UCmsselear @Gaurd o 6T b
(1) uud (2) udd (3) uuu (4) uu (5) ud
3. E g e yeod Goflansad B syeig St Ut Qi jédwnmsad Souiies, aldsh E/B Bt

LIfILDT6RIRIG@hEHEGHF FLOLDTeT LIflILoTemTmiseT @ (HLUILIGI
(1) elwsde (2) denflayse () 2 b353166
4) addbe (5) sondHH1EGHE
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10.

11.

@7 Bowsd GUWSSS SITUGeten  alagsdmBuil  Qumorammiset 24 W, 12V GpGymL
Gaureommeneu@b. G 1 ML G515& @elBLBUTEH Bmpuld Te6F OFaID gBBHHE D66y
(1) 2C (2) 20C (3) 120C (4) 2400C (5) 3600C

2kg Sewileyeiien @ 2 Geurasdhdan Gauwiupmeverw 20 °C @almbg S50 °C BB& o WissnsBEsS
Copman L@l Ganiugdar oene) 7.2 X 10*] @b, oeiaBanssdar SEbalius Csrererere

(1) 100Jkg'K™! (2) 120Jkg'K™! (3) 600Jkg'K™!

(4) 1200Jkg'K™! (5) 6000Jkg'K-!

Quresiefienr Geuemevd gy 4.1eV ey, e Gurear CuBUILNSEHS! @F BevsATMa HISBBIUSBEHS
Gaamauwnar @ Gurl Lelar Gopbsul & Wemer (Nemmmdar wrfled =4.1 x 10-5eV's)

(1) 7.2 x 10" Hz (2) 1.1 x 10" Hz (3) 3.8 x 10" Hz
(4) 0.8 x 10"°Hz (5) 1.0 x 10"°Hz

2 (H @ el Aw eumeilen @h FHBIF CFweT(LpeBEMUIS SHTL (BB TBSHI. P A

o A @ambal B @n@ alfluibCurg 50J Ganiugoms o pehsdamg.

B @a9mhay A BB& 2 6en utend BFmeledud eutu] g Geuwuiiu@Gd

Gauemev 60J 2 1b sy@D. A BdHHEH B @Bstar utemsuled eurujale QB

SIBF FHFHUID 2 66 LOTHBBLD

(1) -607J (2) -30J 3) -10J v
4) 60J (5) 110J
@ e@Uuwrer GuBuyliy Wl emeudssLILL (Beien @b alled - &emnfleyd k
CaredHuilar oimeva| WigmeT f oL@, allsd WMl 4 DL BISTH|LD m
Hewlley m ez 2 WLASTHD DiFHsfHsIuBBUTEH LgHw
SImev6y  LBlgmest

1
) 75/ @ V2f 3) 2f @) 4f (5) 8f

P

seameuene] V eub oipdsd Poub o elw @f @l dw eutuy P-V
auenrLiled ST LU BeTeneurm Henew A Bed(pha Hewev B e ms A
plemev C @B@ wipdlamal. A, B, C 8wl Havevdamen @bHs auruales
sl Geuliupleneoser weopGw T, , T, , T, ealer, oieibleuliupensosel B
uBplw FflwresTt snmBml
() 7,<T,<T, @ T,<T.<T, i C
3) T,<T,<T, @4 T,<T.<T, 0 v
5 T.<T,<T, 0
W, X, Y, Z asligild  Breiie SHewind  GBBlselar  SHenfley M o 1b Mn W
sateuena] V o b Sendbsiul’ (B, Sleusple QUBITEIBISET  alemyLied A
STLLOUL (BelTermeumms GBS (BelTerTe. 618 GBS B 61T a6y ’
FHrallwghdHermed OFUILILILILIQ(HEHSHE0TLD?
) W, X sgfwenr (2) W, Youdwenr  (3) W, Z sudwen Y
4) X,Z syduier (5) Y,Z syuwien 0 0 \%

ogds U  @n Sflstss  ubs  SIBUII®BHS
deLuer 30° Guenwsd Bsrawibded 60ms™! GousdHHi 6
CeueMCuISGBH. LUBSH HMTHH6L 2 66N (h HLLL SHH6
ey g o (maled STl LU (BeemeuTny UGS B Lbdl
g 5H LBuSBES 6GHH GBI 5s e, SibaLLL GHler
2wy (h) Syeig

(1) 20m (2) 24m 3) 25m (4) 26m 5) 28m

&.0ur.s. (2500 ufleng - 2019 @D SiFesT WsienmL B Quud Uf enaseEpdatear alammgsreal sl Lewilb wrHf alamssepn - QusTdaailiied
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12.

13.

14.

15.

16.

17.

5kg Hemiayeiien @ OGuily e S GuoBurly 1Ba  meudbslill Betengl.  GBuUFliLG@LD
QUL &G Cui o eten Memevuiwied o gruleysd Geniald 0.3 ougi. Gy g @ Haor alwg 10N
rGuirdlésliupwefls, QUL e SHTH@GSL o Jruie] aleas

(1) 1.5N (2) 3N (3) 45N (4) 10N (5) 15N

@J oaalevshdled HlHMSHF SHBBILIT @HeuT o (Haled &L Ll (HeiTemeums
B SbSHMS T I 83 2 DLW @ HewL eul L1 LTenGHuled Fmen Gapment
Gousld O, 2 L 61 SHOBUIFGBTI. D] @6 LB (PBISSHHMSLI LTITCLITEHHTOE
UTEDSHUTEST  emIenUl 7, OUBbd GBS, Slbden LHuw Cearemt  GCeusld
0, 8BS SHOUS

(1) a)zzﬁco1 2) a)zz(ﬁ)z o,
) )

3) a)2=(2)2 o @) 0,20,
" "

(5) 0,= o,

Pp> Py P, STHIEID DI JHHBMm6N 2 6wl Ul cpediml GleusiiGaun

Ayaumiset o helsd &ML Geitetemn @ U eugeuss  H, = 15cm)|
CameiEBe0shdle0 BL LI (BeiTerer. LieieU(bLD FLOGTLIT(HE6T60 615
CEmeiHevHHe0 2 silen Hyeumiseen DI THHHEhHSemL Gl

o silenn FHwnen COHTLJemlLid SH(hlema?

(1) 3p,=2p,+p, (2) py=2p, +3p,
(3) 2p,=3p, *+p, 4) p,=3p, +2p,
S)py=p, +p, \
N . o S —> 2
S, UGB Dlg Y 7 QUID Wb 37 gguib g.am_&u @@ &FnL[?IjGOT GuoBuylid 1 .
S, QB SUDT 1R 2 Ll @b Gsren GUBUIILD SLGLD. ﬂ q
S, B e o eien GHpflur lesr LmuID
oAb : ——— oy S W
S, B e o een Gxpplw Wler uTwib 2
(H 1 2) 2 3) 4 4) 15 5) 16

Bemb 2m gub GBI Gl upieney 0.1 cm? sguyd @ el ul @ &l wimler o' @ 12 x 10° Nm™? g
2 LW @ SHralwusdermed Gauiwiul (Berengl. &bl 0.0l mm @emed AFJHSILGLEUTSH  SIFHed
B8 meussLILIBL FoHE)

(1) 6x10+] (2) 3 x10+] (3) 10J @) 6x10°]  (5) 3x107°]

1,1, 1, GTGSIEILD (PN &il 19&6nET 2_6mLLI FLOMbGTLI Lisseb(siten A, B, C eTedignild

n n n
eLpeim) 2an(BaTL_(HLD 2a1l_ShiseT 2 (hHailed &L LI (BeiTemeuTn ¢eiiBroLmeim| ! Jz 3
Oamhenauied meudbslIL (heener. oo HIb A eIGID 2 &b B Seigid }7
AL (pasSHET Bx Lbmsd Corewid 0 sy@b. &HJ e b B Qaigib A B C

oan s> C Qengild Bl (PeHHev LoHalenmed sin O M8 SHHeugl

(1) n/n, (2) n,/n, (3) ny/n, (4) ny/n, (5) ny/n,
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18.

19.

20.

21.

Qb Gale] alevemeuuileanmed SLEHFLILIGD Goul alibUumsEhdH@G QuTheT SHTTD (4) BB@ aHCy albug
s (v) Qe suewgenl WsF FApnhs alhsHdHed aemesGBILILSI

% % %
0 0 0
0 u 0 u 0 u
(H (2) (3)
v y
0 0
0 u u

“4) )

STLLLUCBeTer SFBasled  eeilteumh HewLulujbd el
R ;& Osteuiipeieng. A @Bab B @neuenBuw
FLOAIMSH SHeL

() R (2) 2R (3) 4R
(4) 8R (5) 12R

QBLLIEIG SIMeSmenUD GNISE Sleneoseenud uppiw Lol FnBBlisemend &H(hoHIs.

(A) 5B15& Dmevsel @ Hewio 2 sHHear afBul CFIGHFHLILIGAISH60m6V.

(B) Qumllperssd GBIHEG DMV @I  HTUSH@TLTE  DleLeVS @  UTWLAITL THF
OFaIHFLILIB6ISH 606M6V.

(C) @9 Siemevael GBI LIHIG SIDeVEHMTE B HEGD 8% GCeuenen OGIHNHS SIMEVEHET GHBIHE

DIENEVSHENTEGHLD.
CuBEBids amBBIBaied
(1) (A) orshAIID 2 6EwIenOUITeIS)]. (2) (B) wng&pid 2 ewteniouimeng).
3) (C) wrsATD 2 ewIenOUITEISI. (4) (A),(B) eyPwent OTSHIID ©_6uTenLOULITEITENE.

(5) B), (C) ayfwe WTSATD ©_EHIeNLOLITETENEL.

alengser UBPW LoD FnBBIGmend &H(HHIs.

(A) @ QuIBmens QFTLFFAwrs Qumss CFWusBEd @@k almd CHameulILiBS MBS

(B) @® ubmg g L] SigHomear aisasBes maulanmsd LyCwrdssiu’ L almg Ubgl g
OBTLIHE BHSEGID.

(C) Femilay x SLTPHH6O 6laID GLIHBHD @H edFLITHDS HHBLILBHHE0M6V.

CrpeBsHs smbBiseisd

(1) (A) LTsFHD 2 _ewHenLoWITETS). (2) (B) brsAyb o emwIenlowlTeg).

3) (C) wrsATD 2_WIEMLOWITEISI. (4) (A),(B) 9yfwen WOTSHIID ©_6uTenLOLITEITENEL.

(5) B), (C) eydwent OTHATID 2 GOTenLOULITEIIENE.
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22.

23.

24.

25.

26.

Im oL sanysHemed GeauprasliuGd &m Hewi Ghflul FoMhaHIsh SDLIH6T @6I6eTEINEITL THa D
I0A @lL aglfs Fomgsefled uTUiSaBgl. @Gt swUWlaEHd @ WBBHSGHSH STHGLD
allengseriie LibogId Guisbud (1, = 4w x 107 TmA™)
(1) 2x10"Nm™! geienpOunain SalbEGTBeT DG LD.
(2) 2x10"Nm™! geienpouwnaim SHeiehd G BT LG LD.
(3) 2x10°°Nm™! @erevpBOWTSIE SaIHAGBET DG LD.
(4) 2x10°°Nm™! @erenpOWTaim HelEhd G BT DG LD.
(5) 2x10*Nm™ gerevpuwmeais HeTEHHGBaT SGLD.

Bm woarsalb SHohs, OFILEHOFUILSSSE HomeTen @ @BhoHH0wTE  GHWTW  euerfluied
maubsLILLBeTengl. igmet 680Hz & o e uwi @f @6l (WwHed GWTUleT @ (PdaTHE Slemienioulsd
maubsLILLBeTengl.  Glomuler  pemd  Weeumory (A, B, C) Qaliueghauwiudiu’ L gl  (euefuisd
geluler &8 =340 m s7')

(A) 125mm (B) 250mm (C) 500mm
CuB@nsHs memmsaisd Ufle] BLCOUBSHHHHHI

(1) (A) 2_Ler WTHAFD 2) (B) 2 L& wrsHHpbd

(3) (© 2Lar wrgdyb 4 (A), (B) ylieuimieir 107SFgid

(5) (B), (C) afweaBpiar wiSSyD

f,=40cm f =40cm
afliiuL g&Hed 30cm ML SHHMHH0 QIFFTH  MeUbSBLILIL L
L, L, ofigd B Gosvedlw  alledensvdsil ST L UL (B6iTeNen.

Beialevemevds  gelleuradlergid  Galwg sy 40 cm

G0 e FUMhsy @efs spop L 165 ubSams. S j
alevamevsafam tasad wilaler L) o aiimgh Snig L, 30cm L
aflbLib

(1) Guuiurergl, L, @beb L, @b@em Gus
(2) Guurergl, L, @61 aueoll LbHSHF 60
(3) wruworeigl, L, @ @ usssHed
(4) wrwiorergl, L, @61 aueoll LbHHSHSH 60
5) wyalseduied

L&Teubl gaBpisened 61g Wl Levd Car@sel LBy o exienowlmearseaim?

(1) et yevds CaTBB6 eIBUTHID 2 Wi 06T HIWLHBHHHOBHS SMD 06T DLHHHHBEG 266

(2) Her yeold cuedewipwineg BHSGL B HHe0 106 Levd CaTBH6T HIHIGOHTHID S L BHHEGLD.

3) o Besdymar om W Lovsd Gam iy @amd afiCw Bukss Gauibeurg Gaiemed GeuemGu
QouiwiuL. Geuewt(BLD.

(4) Har Levd CaTBH6IT QRTEOBOWTFIB HAIHAISBE HTHS ST,

(5) e yevds BaMBB6T FauWdhs GULBUILILSEHSHE LICUTHID CFRIGHSHTEMmE.

@ Oasmerenenaiuler P, O eeiaid HUBHeT @b GuGrmL e elg

QUDRIBMIL 66T COHTHEHSIULB, DeuBpibdeaoLCu  Hrealwd S e _P Y
G’ L @ &BY UGSSUULBeTeNdl. @b Sewiwid Y Ser GUmIOTeID - | S 1
&ML Oul Bememeurml S (haehsHenCu P e0(hbaH SieNsHSILBID S % X |

X2 L 6T 1oTB& STERILILIGH DG LNSI0UHD SnBuISeme0 615 2 6wienloulimennd)? ! !

(1) Se@i 2 Beumasubd Yla Leod Gapflajb SuELD. ! !

2) Sem staedubd Yifler g QFpleybd uEGLD. 0\:_E\

3) Sqwm smaueiujb Y e SIRHSI LYSHBOID SLESLD. 0 X

4) Sqf 2 GBoomsuwd YW SIWHHUPL DLGLD.
5) Sem sraeiwyb YO8 SIWHHIPD DLELD.
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27.

28.

29.

2 (Halled @(h FLOBENEOLILIL L SIIPSSIOTENF FBWI STLL UL (B6ITengl. X
LeiTeU(bD SnBBISmend SH(HHID.

(A) swsHswrals bl PO B msad $Seob ¥ Qe TeHe b p—lH 0
2 66N gL L RIGET &FLOLD.

(B) meuid Y Qa1 o155 sHmLuled @f SiFHsFll gnuBCuUTE) }j\
FUBmmL  gBUGSHIUSBESG | B0  oiFafliy  gBuL _|Y
Bouemi(pLb.

©) X ga1 somLuled oiFHsfly gnuBLOUTSH FoBemevenul
IBUBHSIUSBS [ B0 oiFlefliy gBuL CeuewiBLD.

CuBGNHS mBBIeTed

(1) (A) LTHATD 2 EHTeDOUITEIS.

(2) (B) wrsdA b 2 ewIenOWTISI.

3) (C) wrsdTD 2 ewIEHLOWITEISI.

(4) (A), (B) gyxdlwien o1HAID 2 6WIGHLOUITETENE.

(5) B), (C) sydwer WISHTD 2 UITenLOLITEIENEL.

0B GYHS &FHISsMABUT.G wigfluled Cprb =0 Qe 2 een BmoHBele eamianisme N,
aG. GrIb t o L&l Baulhs SHmbdHaia ceaalbms N @6 MBamed 10&6F FBhe alshdhsed
AUMSGSBILILG

N
NO
0 5 ¢
(1)
N
N()
0% t O
(4) )

@elQeurm  Wevellwesm Feddbaar Slamidbselled @ Heldsa e RJ FNGEG SEIe]6TT60
UrglemeusbasiuBomm @ Heldsar  HewG opFallsslanmsd  raubHSIuBSSIBaE. pFalsE
SMPERILTS o a6 FwnFen Qevsdraiseien QI jHd (DeusrsCyraiar e = 6.0 x 10 mol! eend
Q&meiia; Si Qe cpefsh Hewia =28.0gmol™! ; Si et @ILjsHa =2.0gcm™)

(1) % x 106 cm™ (2) 23—8 x 10'"°cm™ 3) % x 107 cm
4y 2 % 107 cm 5) 2 x107cm
(“4) 5 7
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30.

31.

32.

Sl xm 2 amLw @ o Gursds GBY 2 Hmaled ST L LI (HeTemeuTy x $ > Geoaih
Qb  FOMHEHTSH S B CarerenenalulaieTCer CFadhslILL BHeTeng). d
B HLBBErSGUmLBW o een Bauprsdsd d Qu@Wb. GFaibsUuL L
o2 Geourads GBPuler sl x o Lt CuBeNssd CsT@GHulear L%
(Lwetu®) Osmetemeneud C et wMBeweL WaEF Hphs  alsHHed

UMBGBILILIG)
C [} C [} C [}
0 \4 : N 0 : 0 :
0 d % 0 d * 0 d *
(1) (2) 3)
C C |
O[ : . :
0 d 0 d
4) (5)

DT FEy 2 LW Qb SImen el Ld Sl o (maled &ml Ll BeTereurs
o uppfluLe yetall A eub B @ed OgThasiul Getengl. bemb [, o3
2 LW UGy ACB @@rns o eien @Uiib [, 2 1b Femb [, @3 2 LW
usg ADB B@nins 2 sien @Uiib [, 2 10 @b et s  sbiiuilest
MDWSHH0 2 6T6m SMHGHL LUTW SHILTHHUNGT LiHLO6HT

o u I
(1) y&dwb (2) 32 (L= 1) (3) 4z 1+ L)

u u
@) 52 (1 + 1) (5) 5 (L= L)

P
2 maled &ML LU (BelTen HhSHEF SBHII UBBSi LoD SnBuisemernd &,®®J&Q:D_[>£
(A) P=1gmaib 0=1ssaid @mdb&GuTg uwiy F=1 suglb.

(B) P=1gsamp 0=09gsad Supse6uUTs uwiy F=1 sye@lb.

(C) P=0gmab Q=1 smad Bmdba&CUTEH uwiy F=0 suglb.

CuBeBdHT FmBBIBeed

(D) (A) on5AD 2 emeniouITerg). (2) (B) or$HAHIID 2 6WIeDIOUITEIS].

3) (C) wrgAID ©_ewIenIDUITEISI. (4) (A), (B) oydwien OTHAJID ©_6WIenIOUITETENE.
(5) (B), (C) spdwien TSATD 2 GmTenLowTerensy.
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33.

34.

35.

36.

N

2 maled @m gJeougwo  @meurulsefller  epRIGmLDIL 1
ST BeTengl. @EsmiILGEE 0sH1 QuTmheswrea [-V A > —— B

|1

N

|
FpiTwedy suenenuienwid Hmaugl (BriE V auears A @B@LD !
B @Bl Gu o siten oipss aldsHwnaupd | oengs AB L S 1
BN 2 66N @LL (P GLGLD.)

1 1 1
\0 j 0 j 0 j
0 4 0 4 0 4
@) ) 3)
1 1
/ 0 4 /0 14
@) ) 36y
sTLOu Beiten  a@piled el S HmhHmbewéurs A @B B S
BBGWmLCw 2 s SpsHs aldgwnsd (V,-V,)2 b o9bhs e A B
LU pBEGLeUTE A OBoh B OBeloL8u o e opds S UF 3Q
alHHWTFIp (WeBBW (HVHHBT DIFBdH HML  LIBHHNHDHHEHDHH!)
(1) 18V,9V 2) 9V,9V 3) 18V,0V =
4 0V, 18V (5) 36V, 18V

@J gBplulL  Hiwlbmae @ FJTar STMHIL LSHBGHF 0FmGHITal UHHSmSH. Llereumd
FaBDISHEN6NSH B(HSHIS.

(A) glenlémaule gauflomem o had OTBIEEBE.

(B) sienlsmaular Qussiiumn GF goHd OIBTON S HbERBE!.

(C) sielldms g SMbBHL LeodHeamed QFuiwiu@G Galemev LFHWIDTEGLD.

Cupefiss smpuiseied

(1) (B) onsdib 2_6wientouimesig). (2) (A),(B) eydwies wTHHTID 2_GHIEnLOWITETENE.
(3) (B), (C) syddwien worsHyid o _awenwowinarenal.  (4) (A), (C) sydwer OISIIID 2 _6ienoUITaTen6.
) (A), (B), (C) ondws 616060MD 2 _GWTEHLOUITEITENEL.

afliuLSAB ST LU BeTereuTtnyl @b Wet yevd Gaml euflGw A, B, C
@B UeTelaeT @pdbsiul Beenear. @mi@ AB = BC gu@lb. B 860 2 a6
WeT oIpHsHDd YsFFwbweier, Ueareaumesraumnsed g A suib C Qe o 66
BUILHG DIWLSHHHIBMET (LPeBOW  H(HBTBHI?

(1) =20V, +20V (2) 20V, -35V (3) =30V, =70V
(4) 420V, —20V (5) 425V, —40V TB
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37.

38.

39.

40.

41.

&I LU (Betemeurmyl  srefed(pbad  GeuelCw  eufiLGSHSUILL IhHEGWD  @hH

Fgmen ML LosPear @b LT8sssHleinbal 9w (psGamams smhal @b

mpred  HFH v Q0 QeuaiCw SpsslILGHaBS. Llaeumd gnBpisamens

B(HSIB.

(A) smer ABC 860 gymemigul 10.8.60. @6t LT CHISHSHIL 65T (T
Fyner aigpHHe0 GmBA BB

(B) @m agraigw UL B Qelmha 4 BB&H soLul R Q@ nel
UITU 15 GBI B G-

(C) amer ABC @@L madF QFevaud SMhHLI UTWD CHISSBIL 6T @b FImet
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QFevelILGESTBE. ULl denLu et 30°

Caxrambens SHGWTH UL Blensouilsd 0.8m 3.0m
e eenBurg &M A 10& STHGL Henl 2 @ (2)

afleng 3825N @n@s GopssiuGy 165

Gousmenm eundeid B 155 STHGL Hewl

aleng gFsfedeams. (euflluLmISeT

Slenallenl&@ suamTWILL ailsbsn60.)

B&aHHIILGHled

(2) eawsHar Buomer wig? V3 =1.7 aend OCsreis.)

(h) ensend B salpnsers &1 .@s. o flu gnymsen easeumd e @ (2) @B @nfdsiul (Heener.
aunsend B Ger Hleopuien s1eass BGamd oiH6T FeogisendsHan G BHelsd STHGHSBOHIS
Qmeiis.

() & Avs JdGurdssiuBl sl eland Gepeuansb eunseald B g yGurdlésiu@
L alengd HHSFLILDSWD STTNIRIST SheH 66N GHS.

6. Ueaeumbd ubdenw aurdlss, CalslUulBGeten alamassEndsd el 6(0HIS.

Beogy (LASER) eaiigpid ush “sdyludear sasdlu  smeemed  geafloow  elflwendseh OFuigsd”
SRUSBGU LWSTUGSSUILBL GBISHTGL. @b GHSHS Coa] geflow e Busd CFUIMSHEG 2 HHS
@ FHralwdens  (Bevgy o &id) CHfHOHBEs GCouemiBd. &G Bx Geosill GQumilufer &f
SSHwreudll HIbFLTGWL. @ Beug] 2l &5H60 2 6o SeEmIdbsel DHHLLUUGLEUTEH SHiene &
HTeVsD, DA FHTEVD eIaTad @B(H OFwei(pmBEHeilar (peold Hlev WU L SHME LOTHED HGVME HTD
58 LLLSHABG BB Bl GupeoTd. Gmig emsslw sl QFweaiweans Gl gefl o BusHHaes
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SIPIOTGID. UFHSHTE Blev, Benl, 2 W F6g WL Lmss Wopbu E, E, , E, oisaleien peim)
goHd WL LEGNT QBSGD @b Gevg] o shmapd &BBHIGaMD (2@ 1). E w'LddHedmha E,
LLLSHBES DIEISHHmeT SI(BLLED @ LDLISGD FTHarbdHlen cpeold (2 -b : uel&FFl( elendd)
BlenpCampliuph I8s Caumenr Siglayd Gy @6l 2 BUSHEEG SDSHwTeuFlwoTear @F DIDFTGLD.
E, 553 0L g0 2 elen Flev DBLU DgmIbseT WHedled Bl & FoHgl WL (E,) aumissid
alenyaunss BCHUIbHDH, DIGIIEDIEHET HEONFOTAT D66 BHWIL STOVHHMES (SPUILSTEVD  GBHSTLD
Ims) E, o' ggled Bmpba Uaial E smp wlLssBes Caub. DHSHmeul Bl  ShUl STe0lD
o sfem @ewL WU LI Bupish wlLh eeiu@n. wBuypig wlLsHHeo @F g DbHEEGeursl
Gevs om s5H0 BHEGID s68 (E,-E) @R 2 o w gk CuriLar osiea E, L 58embhs!
E w1 58b6 elwsmen smsgalssend. §&0swuapompuis 68 (E,-F )8 2 omLw g Gum e
STEOLILIBLD. BFCFWET(pemB amehaElul HTeved 6TalILIBD. @& Geva] MenevDTBeITGLD. BbHENeLDTBED
2 6ifen WED (PEHFW SIDFD ST FH&H WL HHBG alamsd eas@GallusB@l LWSLIGSSLILIGLD
Gumirenb E, vl sdalmpba E, wlLsdBe alwslamamounsd o e nghd Gumiaib @Gy
SUSMBHUTI0 HBHULSTGSGD. RelallueOLTRIH QHHISeneTey 6TeLILIBLD.

E, E,
0 alewgeuten GguUle 1 E, N gi;g Beneo
UL &&He0 E2 g BHleveo UIDLY & 360 E Bsvgy BlemevLommeD
E, "(361)&& PORDED E, 2 (Iﬁlsu)uajrrm Bz Ul
2 ® (1) 3 - wLs CaTEd 2 ® (2) 4 - wLs OFTEH

oabEUl BTV FHpaEeTenstes @MBUUSHE WBLUBGFF Fbd WL (E) B BHBsGD iaibserer
G19HEHTMs S I LD (E,) B0 BheGd Siamsbsalea GlpsoHTmaulid anbeeors Bmoe Colami(BLb.
ObElmevmID GleSH0HTens GHILTBBed eTaILBD. @b SILLLL o sS5Heddmha Ceosilt GUITL L aigemen
2 BuUSHFHEFUIMSBEG B DSHHWTaIFUl HeneosdDWITGD. GHlgsHoHTend CHILOTBBeN6L HT6GIE DL L HIG6I
o elten @ Gevsl o sHHIBHSID GUpeTd (2_® 2). BhE E, spoig Bupg ol Liwons SmhsELb
9I6s Gouewen Gova] Hlewevommed E, 1ol L SFHalmhal E, o' L $HBE& benL tupidaipgl. QFFbSIILgS e
E, o' L $5e0mhba E, 0L $FB& bl Gupid almgeairer Cxule| amyewrons E, UL §8l60 G1sHostme
Gmpdlapowwrd  E, i sinsh E, 'L lm Gl Bnsel  GusHesTds  GrIomhped
ST HTGLD.

Beoall QuTluIed(Bhba LWETHIHHHE Beva]sh sBemBedwll CUBSHBEG Covg] 2 &HFH0 GLHHILBLD

Bovaill GuTL L sliserien eremtenidemsd alengars iFHafeds CoemiBn. @& @ uflullewll LweaTUGSHHF

Cruutupdasg. BhEg 2 BusHd QFuwliuGlh Geogil Gum L aselar Guibsd Geog] o sHAHBEG

U GUUGSSILBUSET  cpeld embalwl  &Tevsd  al(hhd CauwiiLpn. SFCFweiwempossTs  Geogi

o _HHHET BH SbHBEeNeDd QUIHSHSILLL FHpaidess il Sigsefer cpsold  HewL GLBID

Bovgy oiemevseflann OamPiiy vweLGSSLIUGWD. ufluiuied Geos eeaflulle cpeold BB  SiHeVSHEN

o BusHFeFwtuBD 96 Gauewenr ufuluiesr B DIHFHRIHTNID HeEMIGHH6T 2 UL MGG 63

Slemevseien Goupl euenEH6T (BenFwimiser) o el Tadlemer. opaGa ufulujb Gsoasfll Gumpfuler eif

SHHWTauAWIl UG eleig OHefleun@d. suglimp Gevgy, GaTLFHwiner Gevg] eleiLir & aIeDD

BovgTmemm@ld. GOBHS Sigli] GmIb o eten Gevgish SHigliBemenl LWSLGSHSH 2 Wij eaugienaill

@umeoTLD.

(@) Govgi] gefl o BUSHNBGS HTTEOIDTET HT6OMB GFUIEI(LPMB WITGI?

b)) om Gesy em ssHdled BUBIHEF 585 WLLLD BBHSH0 Gevs] HEMeOLTBEISE —6THIKIGID
unkIseiLSF CFuIdaBOgear ailend@ .

(c) Gevsgs GEwWBUTYBE cpam FHFH WLLESENT 2 66 @b CFHTGHH CSTLIUTS BTG Fobd)
L LEIH6T 2 6len @h QBTG g6l Hpendsasbse alend@s.

(d) Gevsgll GUTSedw o BUSHOFUIMNSBEG WWSTH DSHWTeUFAWLTET HIDSFRIH6T WiTeneu?

(e) agnaiyem geild spepuL el QUIGWLEUTE Cauaid dBenmulle fP&IBI @hBHNWITET BUICOL|HM6TSH
G INICES

0 Bevagl Qumplule erbsll LGS uler cpsold Beva] @efulledr BB glemiwliuGd?
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(&) 9o aeaim 'L g OFTGHule E,—E =2.20eV. 2_aii_téaliuih Covs] gafluller oimeoberndmabs
A\) safds. (QauBhLsse gelular &g 3.0 x 10°ms™!, Nemmmder wifled 4 = 6.6 x 10734Js,
1eV=1.6x10"J)

(h)  em Gewaysd gy 1.5 x 107 m syevgugeiien @ HAfw e’ L Bevdbdear 155 Sielalends
ezl  Bevg] gefulemsd eeflfsasluGLTy  GaIWILGSSILGHIBH. BevdE W
apRIBILGD F68 4.0 X 103 2 1b Gevaisd sugriler steopldl 1.0 X 107°s 2 1b @b, BevsE
s @revgll ugliLuaalB@Gs SHLEGD agenald (QFmle]) Hemnlds.

()  @m Gl GuiPuisd o eitem LfuuiesT Bembd (L) epemg 30.0cm o b uful e ssHer (Weys
gy (n) ez 1.8 2 10 gy, BUufuiuledmba oemeupemid (4) 600nm g o eniw Gsug) el
Geueoumdemg). Liflufuied m b @ewFuId 2 6ol @H M Dienev 2 6N THHLILIBHGBSEI. 1 285
FHlewicb.

o @ (1) @B s Ll Beteneurm 5Scm spemgud 10 cm Senpld o 6iten ¢ QUTET o (hewenuleal SIFs
afiGw 3 cm semuleiien @h Hewid o (Hhewend Bomed SI@ILILLILL (BeTengl. GumeT o (Hemeruier &
SLLL LssmSaM@TLTHa)D GCamed, SiHmenF &mPlsF GCFeosd &m o gruieleliu  eTerGlewmrul
siewLLsementl  (oil seals) LWGTUBSHSHIUSHET (Lpevld, SI@ILILILILL BeTengl. o grulelepiu  eTeurGlemTul
SiemLUsefenmmsll umuiwb Gurdeugleoamevbwers Osmers. o b (2) @B srl LUl (BeTemeumml @b
GoflgFdwngd aldn (F) sueng Qumet o henemullel b SHL LU LUbSHBIL 6T DenewidbalILL (H6T6nd).
Qurem 2_HewensGl CarTas@Gllen G Geupid Gevel eh Lad@L UTUILSSH6ITe0 BIFLILILILIL BHeTengl.
Was@l umuiod Geveuriosd Csmed SIH&T DiFmFF SBBIF apedCuTghl GUITeT 2 (Hemel  &LPEVTLDED
Bamev eTamiOewIUl L LIsefla 1B&H aWEHGHEBH (SMILLSBEHSHESG T =3 6ar 61bhHD).

&s@El umuwioLb 10cm
Brouiul L Gumer
2 (Hemer

sTemiGemut oeoL iy 10cm

2 _(Heneld Basmed F

@ (1) e ® (2)

(@) (1) Gamed 6000 sBBev®eT / PIOLL eaiamid afdHHed aipebBurg Gameder eueneTUTLIENLIS
GaTew uruinll uemLuler BT 68 BousdHmsmHd HTeNIS.

(1) @FshaiiusHe aldn) 3000 ammedser / HIOLD aaiaibd aidsHHe0 HPOBEBEH. 2 (Hener
Bamedad UTTEE g6l  OgeuTadF  FipeodamBedear alend@Hs. @@ UTWIWLL LML &G
Bh55HH55 GHMBHILULFH BT CoudHmsHd HT6uIsm.

(i11) urubsHermed QuUTeT 2 (Hemem 15&H o EhBEBLUGL N&HHEG alagmuld Hlemlls. UTUIDS S 6
Uas@Gming Genasd 2Nsm™ eleid Cobmes.

(b)) unuipsHer LasbGmws Gavsd 1 Nsm™ euss GompubBurg LWETLGSHSHW LUTUIDS®S DIBHBH)
QM UFw urdindemsg WenBd miFtiu Ceuemi(Bd. BeBE&Hs STyewid wmg?

(¢) Gumem 2 _Hewemuiled o 6Tem LTUIDSH 6T HETOUGTENIG FH6wTb.

(d) wvweEuESHW uTUIDSHMS SISBBIMSBSTE 2 (Hamemuler GuBUIIIled 2 6Tem @I SHleweTulaTL TH
I mm gemyujb 10cm Ben(pd 2 s6iten @h GWTul auflGuw LbLLILGS@BSL. 2 BILOL SSHed LTUILDG ST
QTHsHd Hatalamal DSBOBIMSBGHDS GLTUIE G (PomalsEhdGl GuIH6s LGwrdldbs
Gouemiguwl SipEHE alSHUTFSMBHH Hlewls.

5.0ur.5. (2_.3)U ufleng - 2019 @D SiBe Weatenpd BenLQupid uf enssendatar alamssrer sl Lenwlilyd wrSf alamssenpd - GuaTdaaliied

-28-



8. aon ®Nss UCsssdHe o sten Hlemiammdsmerud Crrulalemenalsmenuid SIITTCHFHH el HHH
SIBMBBEL  BHOIWIPSHH6L et ILBLD. FHATHSFenF HoLOUBID S Fisemends SHwHUOWBILSBESL
LWSTLUGSSLILGLD Heler (pempsened aml Bhs B SHHar el aHJl LbHEmEaNed 2 66 FieuTaoer e
Bg QuImSHILULL B SLHSID S5EHSEHGIHOLCW Gurdw oeme) Ouflw  10er  LeodhensLl
WyGumdiugm@Lb.

Bm sLHSID HBHBEHSSUMLCW 3 mm oL SHMHH0 SHHSWL &M &FJeUFD  HIHTCNTHIS HN6TSH
BHHSHIB. RAICGUTIH HIEHTHAUINEID gBBITEE @F BedHdralar gnpsHde (e=-1.6 x 107°C) 10 000
LBIOHEIS OCFT6Ts. 2 10g 61606UTeH  HENLILBEHHSD Hlewenmiadsementl LieTeflls HlenlldbmassenTad
B(HSHEUILD.

(a) Bm nevahdsEhsHmLCW FHTHG Bemevlla allenFamuids Hewildhs.

1 _ 9 202
(43ts 9 x 10°Nm?C)

0

() BIBuTE 9I5HBBH6T  @F SkV CrGym L  Geaumedmmerne] eUPBIBIL T OFHTHSBLILHS ETE6T.

HBBHEHEBHMLCW 2 6o L SHHMTLD S m SiGLD.

1) Bn ssbasensaham Gu o 6em SIS CaFflmald STamH®.

(i) @feT Yeod STTWILTS @(H Hlewienhd e SHTHGD Henevle allengFemuld &6umllshs.

(i) GuwBev (a) Bev smidhs almamuwiuid (b) (i) B smisHd alogFmuwuid Uil H DiGHmel
up ellwyFlés.

(Iv) Oom_sa5360 @ Hlewewibid FSATHHFHF SPRBET MOULISHO 2 6Tl @b LeiTaMulBsv
@uIalsd BmHeHamosas CBTa(h DiFH HHBHH6MD PanB DIMLUSBEG THESHLD CHISHMBHD
sewisbs.  Hlewemmiduler Haollay 2.0 x 104 kg erend  Gameiis.  (Lalufyinlesr  aleneneners
LB& 6w bSb.)

(V) GuwBeu (iv) B0 mIewIewEIS OUBB QuISHIUTT BF FoHdUudh BHafldbs.

(c) @ 2 sbs aMhsll Leodmsl LgCumdiiuger cpsod HanleysensCaBL gmmiul e emmissamer
CapuBsHSIuHBESG BBl MBEIWIDSESEOTID. M, m,, m, (1, >m,>m.,) aE@ib &ewlajsbmen
2 MU (TPl HIHIWHSHNT B SBHBEHISGSWDLCL @b BB BMEGHHHISH H6NHE 60
BmSGD QIh FHHITUUSMBHS SHHSBIS. CHIWD =0 60 GDepeiyl HIHTENIBISBEHID LOGT |60 6
Fwed@ aglyren Hmauled u,, u, , u, caiaid CousnmisbeEbl @l BubsdHmad HYIDLIHS! W6 Lieodder
Coevaunsdler S @6y Gwyw ¢ e 1.25m sMysIHnEG Surigdaper. 1.25m snysabeg eaubs
et Bdsamrddled 06 Leod BHSUULB, utw SILTHH B &g 2 oL @ FJmer STholl
yoolb SeuBplest  Quissd HossHF CFm@GHeTel LCwndssliuGSamsgs. SigHer  Lerey
ObHITHTENIRISH6T  DISHTHDL Le0SH6 OFe0euTdHle S Sl 6lehdll QUISEHMBL LJH
CFuIdeTeT.

(1) opem HewTemHSSEHD @Cr GBI f b 1.25m gmysmsll LisH CFUINSBGHS ST
Gousmizeil u, > u,> u, efi@Id BHubsmeaimws HoUHwros CouemiGoloas ST G

(if) Hewley m, @md CsmewiL HiawravmiEuler o Ll uteguile owemy (R) Bbarer @b Camameiemul
m,u, B, t FweBer Fmied GuUBIES.

9.(A) B35 sIveg UGS (B) @pE wisdnd oL awsis.
(A) sBBILD TFMLHMVS GHMBLUSDBEG @UICUTgH et GomlLy euTsemsemenl LILIGTLIHSHSHI6SHBST60T
BTLLLD 2 eiengl. Ueeumb sl auflliuGHed srewitiubGaamennn @m Wer GumlLjs &mj cpaisl
ysmen LGSHsmend Osmemni(Beimengi.

sy SLBUUTL (B Guom L/
BIG;) SI6VG Upliume

uspfl oE @m sSTp  GCamemmerel (12 V) uspfleowund ¢F 2wy Gamedmmena (200 V)
uBpflenwd CsmemtiBeengl. FDoHmBd GHWe0, eNSGHS6N, SHWLLILTEIS6T (Wipers) Sidlwleumenysd
CaTOBLGSHINSBEG 12V uBpfl LweaTUESSLILGSEBE. ST feogsmend &ipeoF CFuiub e
GuriLeng BQusGausBEg 2w Geaureommeney uBBH LWELGSHSLILIGS DS

o sh% GeuredBmeney UL Mismen SMLHHIL LOGaup SefuilBd Gewepeampsamet GmOsTeTensd
SLEUUTLH Seudler Ugster Gsmeon@Lb.

(a) SAceia@id @ wrpt WaGam L sHma 10 eweHUITeonIBEnHE: @IS (VLD  HTiflen

12V umpf gBsliuGAamg. SFFwea(pensuied UTUID gBBHS6ET ST wmg?
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(b)

(©)

(d)

(e)

(B) (a)

(1) GuomrLy 40kW augmey &1  OaminuBnoCurgd 160 V upsfluledmba  eelalene] L LD
B HBLUILBSTBHI?

(i) dev a1 amjsem 160V uBpiléaagl ugeors 300V uBpflerwil LWSTLGSSIS @mBer. 300V
uBspflenwll UWETUGSHHIUHE QT DIEIFe0HmBE GHBIILTNBS.

uspfleow  gmpid  QFweipempuied 160 V ummflullenmmed 12 V upspfleow  gbmleusbats

BGauredmMmeneneld HMBSHH! AUPEIGHaIMSHDH S BLLTL B Siev@ CFUIF GBI, BeiGaimeoBpenemelds

GmBUUSBEG BeveomBulenwill LwWETUIBSHS (PIQUDT? STTTHMSHDH SH(Hb.

w.g.el. 160V g 2 mLw uppfluller sesd FHoL 0.1 Q2 susw. GorLemy SBubEeudsBaL

uspflufeimba 100A QUL smsp 61hESLOLTSH

(1) uspfluler wyel FseEpsGHd GBISCH 2 6N SI(PSHH alsHWTFD wrg?

(1) umpflufed eugy efyund wimgy?

Wer &y Werlipliumés@d  SGUY  (pedBenLoenL] +| |+
LLSLBSBHIBGTBS. DiHs0 HBLILBmenLI LTgGLmes@nETg 160V 180V
GomLy et Uplutsdunss — CBTOBULS () 1 Q B S 1.890
CHTLAGHSBSH.  SILLIBLLITSSUIDITE o 6wILThsLILIBLD ’

Gameopperaleamed  10.8.a0 160V, 0.1 Q uppfl (B) -1 -
BenBGeuBmriLGaamgl. LIpliumssuleammed o 6wl mébaLlLBLD

BGeuredmmene] SLGBUUTLH Sjevdler cpsod O.Q.al. 180V

oub o155 HomL 1.89Q mud Osmemi e CrGrmiL

aupmEIseL (S) oud 2 malsd amlL il Betemeurm umps (B)

OBE& UPEISLILGS GBS

CaThse sbliseaiea GTsHs Hembd 4m uGb. gBsms CGFwearpensuied uTuD LWeTGemL LD
I10A @m wrpml  GuuiorerGeier, OFbllemed GaulwliLl GeTen OHTHSHGD — HLbLIG6M6
GBIBGOaL B ugliuaTmeald salds (CFblaG HoLgdHpar 1.72%x108Qm eye@b).

&1 @ wipT Geausb v e Lear OFoablurs oiger e 750N aaGiaid @ LoTBrd SHeml
alens sreGHama. SHCUTEH 1W0.6.61.160V ub o135 s 0.1 Q2 muib  Gamewie
upmfluledmbal  edBoHBILGD  wrmBT UL 100 A eefle, v et QUIIDTETISHMBS — SH6wNdD.
Gl Lfleir cpeord 90% FHpemiL 6t BT OFISHHILBHGTBOHS CBT6ITD.

Qb WTgdh SLLLGFHe F oib HendhdHed @f o WihHsa eienmed Herm GuwBsv oisdeud)
BB CFLausdBE aHJUTTEGL ool A Curdstmen (B awmisd GeTsiiGaubd) Siebeg V
Qurgstemar (B, aais CemeiGab) SiwsHaiaseaEr wpeld GG iebegl SGL CFELEEITID.
Bussl Leval M @6l cpeold Si@ILUILGL oFms m 2 1b WwepGw B, B, eai@ild Helenid
Qurgsraisafiar (push buttons) epeold  SE@ILOLEGD b, b, aadi@Id mFMBHEHD &GP
ST L LI (H6T6rT60T.

m 2 wjsHd BB GFevemdGurgk m= 1
3 &6 OFevebGurg m= 0

i
% b, B 2 siwssburg b = 1
B SWHSTOD BBheGWeUTH b = 0

2
% b, B, swssbGurg b, = 1
SWHSTOD BBheGWeUTEH b, = 0

Weteupd  PUbSHmABm6Nd — HEHUHUTSGUSBE @h HHHBF  SHBOB  GUQeIMIDHS
BouemTigU |6iT6TT ).
l. B @ 9wsHabturg o wijsd GG Oeaipitstaiih SmbsTed WISHTD F oplb
BHENSB60 BIBGLD.
2. B, @ 9wsHanburg o wijsg &6 Ceaimiostasih SmboHTed WIS F b
BHENSB60 BIBGLD.
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(b)

(1)

(i)

CuBeNHs Hubsmasmend SHUSWTEGMSBE M, b, , b, SpduaiBamBr QUUINILSMTSaD
O ool nwiuTseyb Gameati® @@ OLUIBme I L auemenienild Swmflobs.

O=1@em cpeodb  WFHFH Hembd F §s0 BHBUTL L LILGaIGID

0=0@8ar cpsold 2 WFHH Send F @60 BIBUML L LILIL TenLowjLd

QUM BGB B BLILIBD BT 616015 BH(HFHID.

Quuilensy S Leumemiamwlll LWSALGSHSE O BB& @k Levd Gsremeusmwll OuUBB
2 i SHHIHF SGBB audIs (Pl GUUINLSET 2 6ol H(hHEL LLNe0HM6N B
LWIeTLI(H S SHEVILD).

ysTer eIy aUpEISe HBUTL L LILGIHLEUTOHe60TD UBBHUle cpevld © WiT&Had HeienulsbdLoTSHd
CamMABUBLIE Gewwiiu’ Beteangl. @sBates Geuepmm Lsval (L) 2 b @f ewelp (FF) e b
LWIGTUB S SLILIB S SBT3 60T.

/ —1° O
L |—>— FF_
IR (9 H—

yevell (L) @6 cpsold eupmislu@d uwiy (/) Wereudpomm) :
rsTer alg)l alpmissd S meb@&HBurg [ =1
ysTer eug)l aupmised BeveorsBurg /=0

erpeip (FF) &er Q, @ eleaId LWlIseflesr elpeuld LleTaU(HOT® o WTSHHHE 0T aIPHIS6D
&L BLUUGSSILIGLD.

(i)

(i)

0=1 95 BHsGLOUTEH 2 WFsHFHoG LITSHTEr i) aIPRIGEI6TTe0 W6 aIDHIGSLILIGS GBS
0=0 a4 BBp5eWEUTE 2 WisHHEsl uppflula o selullamed wWer aupRSLILIGS GBS

mFmd | gl eiwpaiiflenr S, R eadigmid S QuUILILSEHLeT SemenidbaliuL. Geuemigwl
algHmad STLGL @ afliulsmd aumis. BFHBETe B @b OCoevded HmhbsaLl
UL 6n60eDW  LDTSHSHTID LILIGHTLIHSHSHEUTLD.

Ursmen eugyl LWeTLGSSULGLOUTEH @ uFms B LED (G) b uppfuler o gal
LWSTLUGSSLILGLEUTE @b WehFeT BB LED (Y) 2 1b @efijeushear cpeold igl ST LLILL
Gouemi(Bd. B euempphs eufiliuLGHeo @m LED asepd O, Q LWy (el MBI ErpL 63T
OamhésiuL Cauemngwl alsHmabd BT (Hb.

10. (A) @B® <oz ueH (B) @be wisdyn alomL 6awais.

(A) (a)
(b)

(1) Gameleord OFwemwenBepwiLbd (i) FLEOAIILE CFUIGEI(LPBEWILID EeTHIETENIS.

P x10°Pa

2 @ (1)

QM &HFe0 echdladbsmar BHlww PV gsayb o @ (1) Ber cpeod s Lliupaampa. A, B, C, D
sIiE@ID FhHTUILRIGTNE auerild Sevemeuuie Geauliplensvsdet wepGw 6,, 6,, 6., 6, uslb.

Gaweipenp S — A (suction stroke - & _pflehged SigliL)

auelewi_ev  opHsd 1.0 X 10°Pa §e0 2 _6iten  euel @@  DTWT  SI(IPHEHHSHGT S
o (memenuwignieBem B (P& &LILIBHSH60.
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Qzwei(wens A — B (compression stroke - QpheHa60 SigLiLy)
B&0sweaiwampuisd Cemeleor GBmHEIaE &P aafld Sevmauila GealiLplameo 6, = 50°C
Bamba 0,=1000°C @ne oHsflesd o165 Gumer oiwdsd 1.0x 10°Pa @edwmba
35.0x10°Pa @B@ oidsfoGLb.

Gzweiapenps B — C (fuel injection and combustion - erflOUTHET 2 I UTUIFFID SHBHEIUPID)
Falw Hgeo HlNHmBHeT 2 (HmeNSHGH6MGan BSSILBHeILD 6TflLIBBEILD.
TBT S(psE alfleler S aald semeauisas Galipames 6,=1000°C @admpar 6,.=2000°C
BpBE oPaflbalamsl.

Gaweipenpy C— D (power stroke - augyl oiigLiL])
Gameleor elflelesr &b euafle sevameauuie Gaiupme 6.=2000°C @edmba 6,= 850°C
OBes GOBETB!.

Gsweipenpy D — A (exhaust stroke - QeuefiliLBEHe SigliL)
ETe Saralemalar Sp SWWHHD OBT b5 pHsbd 1.0 X 10°Pa sy oienL Haipg. Geuliu
peveo 6= 850°C @almpal 0,= 50°C @B&s GmpaaiBgl.

(i) Gsweiwemn A @admba B @B@ Oeuliul uflorsphd (AQ,, ) wrg)?
(i) OGeweaipes B @a0mbha C @B eauefld seveneuulsr 100g B@ Geuliut uflomBpid
(AQ,) @& BTewis.
(uell - S&ed sevemeuuier C, = 1000Jkg' K™
(i) Geweaioms C — D @a@Gurg Geutut uflordpn (AQ,.,, ) wng?
(iv) Geweiwemn D — A @aGung semeauia 100g @Be Geuliul uflorbpbd (AQ,) ) @&
BTEI .
(uell - S&ed sevemeuuier C, =750 kg™ K™)
(V) uypems Qeweiwens ABCDA @Beg Gapiw Geuliul ufwrbpd (AQ, ) @& sTeasis.
(vi) yjew&d Geweiwens ABCDA @B@ 918§ §bg wippnd (AU, ) wrg?
(vil)) ypews Qsweiens ABCDA BB@s Gaxplw Geuemev oisvsvg LW Geuenev (AW.
MbH BTEWIS.
(viil)  emflQummeflen cpeold aBaISHIILGLD FHEH Sevevdl FHFH QUL wTg?
(ix) eghdefesr FHmeir (€) M Henlldbs.

Total )

(B) urfgdyen steved Gibeuenyliwed (PET) opudledade amad  swemeouiwielsd speneodelle
WSS albuaTssHABGWD 6o ugalw cpsmenr GpTuiseder FTrs CHTWNSNGGD DIHD
Slemaieo vwaLGSSLILGSaBar. PET  soeoslsdserieo QLIBLDLITEVILD LWeTLGSHSILIGLD
sHTmba  UGmCImMeOwnsd GensGars  (CH, “FO,) ey, @& Oungiens FDG erer
SIMPSHHLILBL. B0 HEpdHCsTH cpevddamled @ C Slam BHSGL SHTaIHHe0 OLTHeUTS
Bms&GD MBI Fed gl LD QuUTHGHTenend HTeD sFHIHusHemen B LGenmfer -18
Gamed gdultuGn. S F Qe Gauias Sl &6 sy Geeng.

(@) 12F—>1§O+e*+ve
(1) glanlldma V, Bl GUWMT 61(1p5Is.
(1) pPpwsdelweisemer (DIFTaud LUCITSHSHEHEHD BUuLSHTETHEDHD)  LUWSTLGSHS
CuBeniss Gsulas FLsms B SIS
(i) Garsgsmenuid (quarks) Qevliugeidemenuid UwWSTUGSHSH CoBEhdss Csulald
HLLSHMS LWIBLD 6TDHIS.

) owm smampam odLB LUFGwrssdHed Gprumeiuie mrensHaieCer alenyeursd GFeLaVID
Beamevet glelé@ FDG samysed 2 I LMIFFILEGID. © 1 umiiFsin L 'S o F 861 Qa1 da s OgmABLTH
70 MBq ereumeyd ISF BT I QYL SHTEVLD (T1/2)20w6mﬂg,$mna)w GTaaYlD O\ET6ITED.
(1) @m 387 wHHHE Dmy Qulem WeF AVBTE Sevevd WS QUFHTE BHoHD
(PQUWITEDLDS ST STTRTHRIBMENDH H(Hb.
(1) sHrHesMABUT. G g@u&&,aﬂm aenienllband N Quealeien @b HHTHOSTOBLTL (B
wrgflufler  Gamisur®G A = 7N @eimed  sriuGaangl. 70 MBq GamfiBumenL

SIMLUFSBGHFH Coemeuwrer FDG Lonﬁmuj]aﬂ FHewllemeud semilbs. e FDG cpeodanile
Hanfley 3.0x 102 kg erenes Gpmeiis.
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(i) e rumnFd 2.0 weisawmsded o LutwtiFAw FDG et 10% & wrsdyn
cpemen @ NlehHGoefedr, 2.0 wenllbHWTeSHBSL ety  cpsnenuianieinGer ISF Beir
CamPBUTL emL&  SH6mids.

(c) mooLwmpuled FDGe 1 uriiFsiul L Crerwrefser Gulser, LeTenensel, slillenflas GuTeas
sFHTIYSG o _emfFHueTeneufsefiLO(phe GOBHSULFID 24 106wl & WITevnIsHEnsHEHemId
allevdulmab@mE CsL SLliLBal.

(1)  Bspeflu sigewid wrg?

(i) Bupmss sdis QsmPpur® (“C, YK) smyewore @ Frsmyen pufler o Lefed
10*Bq @ieney QamiBurG Smésdama. 0sm sss Gamipur® 70 MBq e_sten FDG
o LunwiFsiulL @ Gpmumeidg 24 wamisdHwmend s1éHHmeHH0 GHyn BGurdwig
GITLIENG HIWTWLILBGSHSHIS. (4(;77= 1.7x 1073 e1v1  Qetmeiies.)

(iii) 'SF gemed smeoriuGd QTS gAraiset 2 1 a6 2 aien SevsHIaBEhL 6 Sifamn
Bm smons sFHisementl Uplilsdamer. gme Cprupgselsd PET Qambfai’ udhamsli
LWSTUGSH SIS B(H DIeDIF60BIBMm6NSH GSBILILI(BS.

(d) BFHaHTOEHHSMET SO DU ST GBS WUSTMSWT, BauBenns CBHBEIBTVSHIBE
Bxpdd maudbs (PUITx. G BaBemB SHd DeTaled LG DIYHDlY EBEEHIDH
Gauiw Geuewi(Bb. BFQFWI(WemB CFee] FnigUig. 1§O cpeold  eueMbLIBHHW  Hifledr g
UBITHHeisenen GoTHlosHss GFUIaISH6T (LpeOLD ISF 2 MILTHaLIUGH GBS, BRIG HeL GLmID
&hSH HTHHD SO FHIILL BTNl

p+ 50 - F +2

(1) CoBess HTHHHH60 Saipilujerer HiewiobmBbemul B eHISTe b.

(i) OuBeYss FTEsD BHOLOLUBIMUSBGHS GoBHSLULFD 18 MeV Qussiun (F Fod)
2 eten LBInHHeiisel Bmhewel. @f gmpu glefldmasuier GubsiuTl (bF FoHdlenw
aFafsadF CFUusBESG alehEbTalse CUTHETH LWSLUGSHHID LeoHmndHd (L6
DLV BTHF) SGBIILIBS.

(i) GwGev (d) (ii) BB AU L yeodHer slememujLer LGImHseiseian Suibsium h&
FhHmU  HBfEEF CFUIHBG alechepTalderl LWSLUGHSHID @ CuIslenuids
GBUIGS.

* ok 3k
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