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(5) F=BA+BC
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41.

42,

43.

44.

45,

2_mallly ST_L U Belsnenm Sexfle) m g o o w @F o Geursh
@B goubeamaipe Hab 2.0 m g 2 miw Bn Heflaps
sl Iselentsd e BHensbghHgsTer Cammai s EsnsmdsLIu Bsitengl.
sIb Iwsil @mIdbsIns @EHHGD 96s Gsusnsn 2.0 m BemL SNy HH
BabirauiLsil alsBUILTSG Banenidsii Beisnsr. @eiGaurpmiBenioll |
Garallsn aiFal upy g wIpTs Coram CaumshHanh SiLPEVIAIETT M.
&6l o sitsn HwIuTeir Bupsmen (1) Beit BuwBe o sitsn sibLiuier
Bapsmen Gapor migh (27) @b, Gewgs Gomnenr Bsumid (rads™)
wimg?

__{_].,-..

(3]

m

M 5 @ |38 3) Ve
4) /e (5) 52

X, Y esigud @m sjeusws Oareiamaelser o wmaln .
SILLOUBaisnainy 96 Sohd el K 2 L6 g sbiufsme i
BmemasLULBstienal, QT dadss Carsisnaa] X @ne b I &
gbpi (charge) g supmsiuGh <6 Gausnenr Y gBpuuLmosd = : 4
(uncharged) Bmsdsma). X %
ol apLiuce Gedien) Gansiensnalsst upilw Tsumd ssBEmmenad: &Hn,

N =

=

.1”_

(A) Oamrsitsnana] X @so o siton gmmb 4 ouss @opasingl.
2 4

(B) Qammsismanell X Sbeosd @nHés 2 sien Gauremmeie imel GHm sl CQuDIDTeTSHadmibha)
LDTBDTL L [T&.
(C) Gansienenall X @od Gpdbal emaudsiiud Bsien &5 Sige  GaTLSE0  GumoTan g g5l
S UTFIITSS Gmpalaims.
Bup@iisHs gbmisefisd
(1) (A) rHHTiD ©  GoitenIDULITEIS].
(2) (B) wrggy o sweninwinsng).
(3) (A).(C) eyswsi WwiGHTD 2_sHmIDILITETENa.
(4) (B),(C) spdwien wonhAgd o smteniowimsisnsi.
(5) (A), (B),(C) sudlur a6b6omd o sxiteniowinsaisns.

AemLuj e gniie) 0 symaysion oo sniimmbHs Guos siwfand QUULTS BndGn 265 Caumen @i
Sinjaurd] SILTAIEIGID. smbHs 2 Fduls gualnhe Buhiss OFT BGD 96 G SpsHIHa
sUpdBE, HenHPeN dnguisd BaGL Quisipg amSams. @ifdeh smsfs &) oEyandseam G
2 _oiel GuSSIUTLE 2 gruad Gemishd 4 md SHmas

(1) u=2tanf (2) u=cosf (3) u=tan0 (4) p=2sinf (5) pu=3tand

yalsowd  amll @m el utmguls BuBGD @F o uBsrafs Gubsiun BF b8, ysiufioy
AWHHF Fhbd, CTHHEF 68 afue opéu K, V, E ayfusimisimsd siiuGssimsr. Lsmsim
OHILTLmLDHaNE 615 ©_emenowmreig)’

(1) E=-K (2) V=-K (3) V=E (4) K==-2E (5) K=V

SIBEVID @ UD Bemb b gquib o _eml Wl @ Gaeisumd ®inld s
ABCD ezl o sl s’ L O Beisnaunmy @ 2 musunsn Uit |
W& Omred( Glasvaub g Bamons Gpjd sibiusi By &g A = p

smsUBBUILIL Beitonl. HLID susvll USBHIBGH BUbEOIUGS B
Bl lbsd HHAH ussh AD Bn@lam Bu o sien SImb r s
Brs@neUTH HLIHPN ST OUBD UIb | e, S S A A b
165 o siisn GHpiw srhe sflsmaules Lmos wWTg?
(1) M.b_ (2) M(___"‘*”) (3) Eﬂﬁ r =
27 a 2r  r = 2 (r+a) D _a C
(4) Elﬁ ab (5) ‘“Lhﬁ‘*”_i’_)
2t r(r+a) ' 2m  ab ' g

[Ld. 9 @0 uTéEs
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abca aBHHIEHT LU Beitengl. Usitel a @s0 sumwsilsh
Gentumlmey  327°C  aiafler, ysitefl ¢ @ed  surwellen
Geutiumlenso wimg)?
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(4) 327°C

(2) 227°C
(5) 450°C

@) :300°C

OFiysF sl XY @ memd [ su@ib. FLLGH6E @
amyeurd]  peimrs  Gueal Ul Bl aehdlu  smyeund
SlupdL O mpsid 2 _sitenien. (et X Spengl GeuliLnenso
0, 8B GueriulymrsEGL 916F Geuenen pmer Y
g 0, (0,>0,) @0 eveussiu’ Geneng. 2 mig)
Blsney @l WiuEWLeuUTE FUL G anfiGul 2 siten
QauliuBsney TBBGHMS esiauenil] eas HAmbhs a0
16m & (G5l ch Bl siim) ?
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A

itV g
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2h 2.b qpssveiisst @ wrb 3k o b @b, eiery
(wesmaluled 2 wyn 2h sumps@i @ eaBsr B sSyeb
Briutu@a@Ema. BOGuTsl Crro@b] Henisnllsl SH1m5Hmes
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Bumugiiy 158 SIBHHGHES neubaiul Hsierer. @ meld sl i Gatsmeurm Senfllay M @ 2 el gm
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o _gmiie)] siGmjn EsvemenGuisis Gersis. S seEns@n dam GuiuriTisident G 2 sien Hansouiiist
D_JIIRYS GENEID { SYEHID. SUILHET HUpaITIsy FWBlmalUBHSILILGH5HHE M @& 1060 Gujflu
Gumoned wirg)?

m um wum wm 2pm
0 7 e V2 3) 1+ u “) 1 —u (3) 1 u
o




AL/2024/01-T-11 -9-

r FAEE? GO AR | appds uglingfemougsm gl All Rights Reserved /

8 G DM eetNEoePaine |
) ;«‘7'—'1:-“"-' et : D e?,tnﬁfsﬁﬂ"ﬁﬂﬂ&ib"énﬁ[ﬁlhaﬂ i A

epc';ézscam @éag ou8n oy (e eoe) Smamcs;
H60ellll QUTEIS SITHIN uSSy (2_wi snHi uflena, 2024
General Certificate of Education (Adv. Level) Examination, 2024

ewidm Bemo
QuengEaiwisd 11

Physics 11
_ s e

Ues B - sl By l@'&]”ﬂ“

BISIS aleTohoHeEndd ISHETD alel 6T1pSHI5.
(g=10m s2)

allgheptand @i igsd (scientific notation) siupsHeomib.

e YUY 9F o gmeumons s 65210 m Bm 5510 HiaHSEHHE 1001 Hogul 1Nser) 6:52x10" aiam

5. desump 2 myiugdmu aundlgs alenmbsendd el siupdi.
usisslly s Fpb@sedsd o @ (1) @O @ Loul Gem uslas iy 16a FpbED
suuTHF (skate) 9@ (blade) usfdsl i g @ onpsasmsn TCuNLHE §wm
Gstall  usliESLRl umLMmW 2 ®mHF GFlg SwdnEGD ualds pheuwmLBuw
s emsn (lubrication) gHuGsHEsma). B Spds 2 maEs selufb. U ssr
Sisudlait oy Gpugtls Bemb 30 cm 2 b HiEsod 1 mm 2 b @b, uslbslly 1H
FRHGID Qn FUUTHS 16 seng BHapowll Ofewrdle@n @m wsigs STy
ausifioenii 60 oiphebssl 20wk  suanpusian  ipdashmall  LyGimslsasuilb.
Lelhsl 1ghH@HD s DGism B o ssm o gruisd @enisd oEsusonsl |FdLTEl.
amBa, 2 g (2) BB srC Lo Bansneunm  FUUTHSS  De0slel  apaid ®_mHETs
Lieildsbl 19 aeienydH SHoiieryghBe0 @b, (psiiGaimdd s Grsvsusimmen gy afum@ib.

Ll 19 1051 spsaas Qo] g Mg Grensill s 6hdls SHeeErpeLITg ]
Lieallbslpuilensd gliungg oevalsi Wa gm alens F 1jGwnalbastiuBalsmmg. Eumign

FrEG slmgset o @ (3) @ erciul @aaea. @i G amg usfidasly 165
spE@s Gasusuflen Hafla evwowapd P sl @ FULTHHSEGD  UslbsLiguis
Bumuridpe W Bu 2 _sien COsTdmastl Lsialwb L ouss P Oben G Sheilme Gu
2 _sien HIJUPD @b, Usidbs 1gulsdmbal #iunsHH 165 2 eBHpiuGD eimauis dent b
S0 BmsGHHIH Fayid (popéu Fy, Fy ay@b. el Lrengufen ey R ay@i.

ualdssly 65 smsEs QEFsus] @ SDHEs) (Spin) BUSEHEMS DL AHHE

o m (4) @b st ouGeen (psiy wpesmuisd i Lbsa o sien ajsmell Smaen

om aGsL SmE LWUSUGHSISEHMIT. LDssT Smb@id Bdbmijsst Ualldbol gamigh

Bxemigd CHmauuTa (PMIGSHMBI GLIIAISD ApPID HBRBeHsT JHLGHBILGE B,

(@) "DIpHS 2_[HH asUSHH HHHH LTS

(b) (i) eupsniownen sluTsHESmsn  SedibBnden 60 kg Henlasien  game
uafldba gulsi Gupugiiy 1B gm stals Beimrsd, @6 Uallbal puis
Gumurtiy 155 2 _@Boid Dipss ssiame)? @m FULTHSHE  Dipuis
Gupurinds uriustsy 300 cm? syeib.

(i) oo aupamowrsn FOUTHABEGL LHsnsll Usilba guis 165 FpibHE@n
FOLTHDS Db hhHTs0. 2ieu] Lsilamiiguis Guoburing g 2 ehbpid
Siupdbeb  ssiausey? o supliu@Huledmba Uslbsly BH Fps@hD
sluTh@en  owodlsit  ufliorenmtimmen  sBdoIb  Cbreis.  Sevdle  Slg
Gupurin s sugsud CFsisusGined o6,

(i) @FHedmhs, Guwds (b) (i) @b GubD DiPdSD TN SiWPdnHE
20 wLmGEsmH &1 Ba.  (uafiwsiis owpssn 140 x 10° Pa HLGID.)

(¢) usfld®llg 105 smbadsF Gosua) gma] @ usidsiiguis Gohurin s

SIBIBIGID  (LpadiGemndsasls  GlgFaumi?

FHeongulst 2 _siten eleng F Geit anpfleir gpsoid uslldslly 16g FpiHalF Gasous] A

(psiBsmnaaldh sSetsniuGaSanTy. G8HCasnan FUUTHHI 2 _sMen aumHaLW BL & &Hsd &\ :

2 WG abslUfE ostag uelssligulsr Gupurilsit WH smbsd Glassb. : )

uadslly 16g smegus] wpstammadls GrsbaubBurg Bummiliss GlFumso B sl Sasiuns K r‘—a\»'

sTe0hE Tl SiFar e uslldsligmig Seel aIsg STme 2 Wihes moabhdlh = wibm ssam | F

CarsidanTy. BFCsuspmy OSTLIFALTSS HHbusd Hpbu HmLCUID. i i

Haflsy m @ oLy bty BH FusEs Gsaual oo Ol uslesty o ow i ﬁ;ﬁmé

Gupuyiy sl @m eIl Ll utensullsd m wimrd sHlu| s CFsdanbBurg sisu] g : L peendsima.
I
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(¢)
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(g)
(h)

6. (a)

()

(i) usfsslly Bx smbdls Crsouaflea @ubssds Hmam GrraaulpisDd almaulsr mm wWre? »_ nissl
aflsnl st F, e syghusumpllst siipsis.

(i1) Ganend o ysfuGiosisn, e (paBsmadls GFsben (pguon? 2 mEs el dbGiu HIEIHME HHE.

(i) ®svsnen wirpmesen cpsolb GsmjFfunas’s TrGurdssingGn syrafl silsva 180 N eaflsh, Guihsd dms
auf@uw 60 kg glewlaysitsn Lailbal 19 1 Fpb@sUaflss syjup@ssd (¢) @6 sienls. o =30° aaib Gaonsis.
o] 5 By HBEGID sllensdssl aigod SHid@mmadaomen g Caisis.

(i) ey @usladbhs vumGMEHSH CHMHE 55 Bbe ujupBaEdul e Ssummii &5 (v) ssiaiene?

gR

tan 0

2 @ (3) gl LWSUBEHE, @m il urensulsd ueldba 1 16sl FoEds Cususifler o v o) V=
Gennsd HILUBHSMEIHeMS BTG5,

2 @ (4) BB an ool Gesiaung Seodlsd LnSe o_sien Fnims @miUgsT BETHSD WrH?
usilhal 1 Wah  pLenor®G 60 kg sleflasisn @ Guess o @ (5) @b
O Baemeunm Aleniwinas  HLLOuCL  snssenLsl @) 60 rpm G
sHU @m HawdbGdHa SFmat upllsd eprimalemng.  ogmsr s
2.m (6) @ STlgusianamy ey B sssmeandd soimh o L aipe as
AlLd Carsibh aubsl Hois Bm ESmEmUD  (Wwhmrsl  aeummii®haSlsmiy.
BULOUL L osHel @aiblaunsipid Bamb 60 cm mub Hewiley 7 kg spuyp 2 s
Sy Gameddmantadd hdlILL UMD, dEHeT Elsuaomosd 2 1 alsl siehFll LigH
46 kg dlanflapb 20 cm sygud @ siten gn Glein £ HEnEMILITSES HIHHILIL UMD,
wpprsl Oaammsiu Bm osseph 2 ser 2 Ls 60 kg Henflayn 20 cm
SUENPUID 2_6i1sT h SHEBID O (HEDsTLTES SHmSBUILL oD, Fewlley Mo 1b Benib
Lo b o sisn qm Garadbogd Gam@gGhsns @ (psnsasniull Ll s
L GHgiend Sl :;11»4’:’.2 @emisd sIruBHens. Sofley Mo b sy Re b
o_6iisn g Hawo o_menenulen soiowl SFeF) Ll B G dhpiand SmiiD

L MR @enes pouGasme. (1=3 s aGHss G,

2.5 (6)

(i) mLenon(Bo Glussienisi snssdsit WpBBIE BULOURHoS@&IBUIS sphdl oFmst unnl opmsnLw Corsss
gL hmiaudh Sigbmsng senfla. aond oFdien Corsit apl Bhmlamt Gl o sl HIyHmoLl Lmdbssds.

(il) @wument i snase  apboral sienrmsiin gmea@gbCurs spbdl owama( ubnl oeimenL L GloThas
TLEGNG FHULSMDD Hicwie.

(iii) @HemHH. DB WBHeT DTSt Tesieunbsiu gmob@EoBuTS SisummLL Borend Slmu rpm
amn solss.

(iv) GuBsv (h) (iil) @er allenLemud STSIUSDEG BRSGsT UusSuGHAL sTiy sigmus GrniGs.

(v) om@mLy OFHTLESF gsiendl Busstiun (s ssfawud Buols aswnd @usstumn’ BGF &dbglamub
aerllhab, Hpmd @BubsiuT’ GF FhHUlH 2 e wIHHHMS sbimsiD afenodal)osi?

(vi) guslalmbs Csrims gf 60 rpm Gsrems sl SimLaihies o 10s aE5H5T60, uailbs 1puladmba
Lp@Eait 2 aiten  amijseilsin s pGunaldsinn. Geuswmgl  (pmdsDd  asiasns|?  Glawedipsnn  LLJTeaD
ieumen W Gamrem SuTpBHEHsy 1onmnosy O madlsimesed Gdsis,

9 950 wmelamsd @ HIUULL ysieluis o s ndsiuBh geld Cale I syseib GolLsd miempsuni 1,

auba)d Bmils, ownsialulst o sen gads Gamfsy witm (B) @ @ FWILT QITED aISHIWITISS.

o ammuesloTesHs sehdansm o e rasIUGH gadF Gsfley gm ysieluls 2:0 x 107 W m? s

(l,=10x 102 Wm?, log2= 0-3). grmeir log(ab) = log(a) + log(h) esnii LwsIGESs0MD.

(i) oinpiefuisd 2 sien galsd Goma) Wi Hmsd e,

(i)  efwrengglsd @m siehdlsiinsit Gminsi, o siaiulsd » sisn Conds gels ol wii b wrg? slloTanghg s
Bm sehFsnsenn 2 flu ysiefuleadmbe Fwosngssse Bmbalantsas Cbrsis,

(1) @pedimb 2 _sall Guiflen @i dshhls GmLiry ssdser Gssorsd Geusnanuisy
alorenhiGemand semiulpliughE aloramsatamh WpiSsILGD @8l Dimeunhs
LWSTUGSSIUL LS. @ alloTeaihomds smpUyluFh® o wellss Cralulsy o siem
add Gama| wiiib mampsul b 30 dB e Bptha CausmiBbioalsi, siiorendha s
Oealuln AoilsstuBn ChGITss @ambsuls gils Oepflmeus  sreds.

(ii) esd oEmsvdbamsnd, Gihnland GanmbD GalLBHS 2imHemed sBLglLsbHsIs
o sifdpaens dl BosDEein gema ayesan (acoustic mirrors) LwleiuGoh s L s,
o _@mallB sl i Gensnawrm usds  (Lwsiiu@n) Guiurindsr  uglustey 4 m’ g
2_mLW @Ff gms g gedsnw 10 em? usdg (LWeLGD) Gupurinist LICiLsTa)
2 sien GFeld@msiBen Goplugs OCrldamsl. o allorTandmas SmBUIeIUSDE
gomd 2ouliy L Gaussngwl Gmphasuls gald Gaplsa wrs? sygulamed gald
Fhdl 2 MebaliuGaimsl | nbsalbn. e aedbel Coslbaidam Bul o sisn
QuahamaullsiCurg gald Fha GpasiiuBademsobiand Gnirsim.
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(ili) @i usmuslotsud sigs sehflasaiadmiba o 480 W g6l sigpisnsull dptiidaaima g Fynsi (Q&m;n‘
el upibusy SundaAnbidmss Cstens, (1=3 aal a@sHHdk OEIEs.)
() slwrenpgingd Caslbmiian Gui o_sisn GraibhsmsulHCuis aefiwsi ob gold sbsluis 95% &
2 fehHiGloals, @mr g Gsbeunad g elionaih HeMGINghElLLSHHES 2 WIHHULESH SNTHMD
BBsv (¢) (1) @b Cuipp CupTEIHMSH LWEHLGHHES Sreism. (/5=224 asm aBdhgs Csrsis.)
(I elwrmsFp@d ems aupbmifo Gu o sen GraubamsulHCuIgn aelwaiLsn gels sbBulls
999% m o Pebatwealsi, @ms auguisl b et SeNBUIRSSEILL HHbe » WIHHLULTH
anyhems  GwBs (¢) (i) @B Gupp GupwIAGMEl UWEUBHHS Hims. s RRHGLD
Oaalld@em G » sien  GaeuhamaulsBurs gals b8 GuassiLGogsomatumd Gioirsin.

(d) @enguisd Bmba@n surs CpIdbeEb] el Hendhe GG gm Gnjl usns e HmIsGs FOTHETOTES Han]
o L5&GHS 3000m Peevd@asn 2 wigbss 125ms! Caimsdsy UpHGID g alloreiihmas HeBigdha s,
Bmyib =0 @s0 slwrenhHadmboH BHIE®EmEE 2 sien Smid srmb 4000 m @b, siwtabhdenns TpinlbeliuGn
oedulsi Wgmsii 100 Hz syemib. sueflulsd gadulshn ®59 300 ms™ ayaip stends Geisiis.

(i) t=0s,1=32s,1=64s g Cryrumaied Hemyulsd 2 silen CEIBEHBHHGE CELGID Galuls gmmeid HT6Ib.
(ii) BupEas Nomamosabhd Borb (1) Bbe af6y Cprésdw gmst (f) Bsi wrmmevd S GasbE: G
LIghlougll UL dema  susn] .

(¢) g 16Gwnadld (supersonic) smeny siwrsnd 3000 m 2 wpsHed HmIbehd Fwihapywors: Gmsd u G0 @
Gril urena sl LBGSEAHIBS. SsuaLyHSs0 susiuls gafuies sa v LI,

(D) u<v,u =v,u>v o Hosminnhendshd Hreny allorenshsambas ereliu G e 2mGaL HeulL
AU L SENE(PSBIGHENET 6D,

(ii) Pemsvsnio 1 > v @m@ wnd stem (Mach number) M, wrd BGaremib (Mach angle) ¢ (oré aniblien o Fdld
BxrembHsi aEnjaurd)aduea wontu M =L, sina =Y ay@wamionmd aenywmdbsiuGs s,
Hirem] aomanhHlen Gansid 1ord 2 srefled, G,rf,rr&.@,mqlf_r;éa@, Bpyiguins oG @rany aloTend LlFsim ssisnsns|
Cuys@me s Sembe; @6 upwdsnd (boom) Bsl@b? Ssieuwydhdsy @aluils &5 v S5
300 ms™ sy, (V3 =173 s aBHssb Csrsis.)

7. (a) ughliopsnes @eniblD GI6ILINS aI]LLIMIGhS.
(b) apsiim Fenons  memieniny oulljHaenems  @GETUISHsT  ebils  ogard] SHrassle  BmbGwim
(i) 0°. (ii) 90°, (iii) 135° asigmnp GpiBensd Coremmimsn 2 sion GapiulL FHjaumsais Easbsbhsisbd
Bauiiihs meubaiul Beener. @aulaimm shaTuUSHad @prulsy 2 sism Syet Hsamumels anganb, el
Brededt o wigb, GETlbe CeuslBu Simdsd 2 sien Hysn GuopLyinis sugend ayfusibeopd &I 6D 9w
LIRDLIGL UL Gend suan]sb.
(c) uptifapsmsud @Gewisd T @ 2 sl gy Syeusdsn Gopuyinis meendsnosd WHHs allUULSHEE G
A SHaviiod GanenhHe » wibsn s ey (1) Sheten g Catmesmwil GUDIE. BHTensHHs aliailugh e
oiLieHA B o b 25 Haubdd o jbHulann emgusid sw@b. Carend Geiwiul Gsiten  Hyelusshesn
FraubHnom 8L o sen CeThmsds Gsismb yFFubioas Omrss. Sy g 2 Ll 9 BoTanhilsi
HENBUGTTEY %ﬂ'r‘ UG ID.
(d) Garissmionf) o_siten CrmuTsismen Gamsreniuspsias dppfsd bz 2 (uysst @EUumgsd SaBURILSHE
Bamulsi (Hay) Gangsen GaunGdsipasl. 155 2 luysst Apbils upinlpmamus Gmphdsims. Gamuls
Banmemendmid: apbHIN L gm A wiBf Wb Fymen Curend; Hienlldmdmsst 2 sien Shkhsd Hli6i sioLBASIS.
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Amupiledr Lginiopsmsy 65 x 103 Nm™ @b, o missit sl e mm @6d @ HF0 HINHEDSHH Hme.

(i) 165 o (@ Bmbddmen sisab puy Oammsnionflée Ghj (positive) seimID SIERILLLLIY, ShHos
sieflamase onfapn. Camulsr Gsigmende Cuwls (d) (i) BB seofdhs Gupiotenddel UgsTmD ey
09r @ 2oL BhoHes slslldbsnamsit LILSIUBSBUILGD. Canssiorf 2 sfen @ Bpmursiluisr & mib
wrdfulsd Bdbseildasms WL Bl re supbare, ut@dsiul Appfs Ll Hemilhe.
o Fims sl alghehrend GUUILYS QE SFOSTIHIENEG WLHHL GBS,

(e) agomy 0-4mm @ o omiw go wiljssmend GEid utdssiurg Fpnfs wiFfulsd Pamasessiss
Bapmiidg eubasUL LT, wuljhaemen awliubmss aoflbs. sramen Appfs o jss 1020 kg m = e,
ApBmb@D soiemys@m B 2 sier Gn1Bmss Bsreand 30° guab. 2 mime ailmlau mm G @iigu
(pap eTeRIaim@GHS SHHb. 3 =173 aen aBHEHS OBTens.)

(H om Oodsafisd #iusn soasi 2 sisn Auifs dppedaman o anrsgw o Wer Hyeusd Faipffenul LwsubHD
BoubmTm Ganmemen 1Py aIgaIIDGSHILLTD. @ stgtem Sy wiAfulsdmbs fussflsma bsMSHGHH
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arhel Ut aLJHS B g 2oalu g FIner sihsil Usoh HBL s
HMHHDGHF CFm@ghsHns +y Hosulsd sib@:OHBH. Beodha s seisi
HBTe| Baubsid v, QG 2 piF B SenLwiuce (e HoLiges
Gosd  Guopugrnisd wapGLBBHSsT Ayemd 835 Gauensn &Hip Gopuginisd
CrGyppmEst sehflulindeib. 2B uE HHgsit Gwsd Gupuriin®n S
Gopurtin@fmLG of 2phs aldgauran giuGhsiubn. e Caursd
Baursommenay V, sisniiL®io.
(i) Gaursd Gowrebimsnsy V, Bihsten gm Bortaasmiud S1bhsil unl LTHE B, glib I, sLsAulsd graogd
aomaiamalsy S Seughdsimaisi sieanismas i1, GeobhAyer gmib e, HEligsn gl f s wsiin Clms.
(i) B=04T,I=32A,n=10"m>,e=1:6x 107'° C, 1 =2 mm eraflar, Vy @5 siens.
(iii) Goumy eTgaMGMLID WOTBDTDE, (PP SLHHYD Beodbdrsdisais Heia Casd@M@Gs FOWTN §um TmT
Causdhpielt —x HengdE simsbHslUB6oelst, Gamish Gaumsbpmsualss Udhoanbe seism  Hanl Gumnb?
2 _MIEH6T L SHET HTJmmiGmsns Hihb,

(iv) GuwBso 2 @ (1) @b sriLin Gsismaury 66 HamsuwmassienGura, F o - augen @papCul g Bevddlyei
ifigl &bl SMhe slmFamun Bamrsd e ysod Gapflenauud @iidalamer. ghms &Talss WwmBLTS
IBBULLE BGOugBel uhsns Gpyre ghpUULG (oTpIb Siweogl wipTg)  BeUds v, F L sudu
genCleuraiiioimih Slend Hethde sieian Hant GLITD?

y

Camred aflemsnay’t Lsvedlmsit g SIHBHI LA 0  snaudbal I IBInELIS]
Gaursoimeney MMOLBMST 2 _snHEuSHedl apsuid GsmAbuGaamar. §m
Fymenr B1HBL Lsougmal Uniitusnhe 2 m (2) Bm srl L iud Gsiemsinm
@aublaursiipb By 2 smyenLLD BT eemanldamasulsoren (LpMId@EemsnuLD
aieugin Ui mmeuD Osnaliaiab Spsmh@;s  Fowrar  SfHsHso
sneUdEILIL L araylorel S FienFin el L& Hheidasi LsiIBHSILIL 6D,
@Emantsd @m SHHNBES@GIALBL o sHLIGID SHIHBI Lnl S jHa
I'4B, sy@i; @mig B, symiml 9 HaF smafal aowshBsy o sien
HHSI LML SIL T HSLINEID. 2@ (2)
(i) 0Gwn - geur sfBuiledmbm Owmn md pmb@ssisa saieibms N, 2mr R, U Lib I asfuisimsnnd
OeTer(een e il Lg amelsn aouidhalsd EhH@D HIhHI LI S jHhd (B,) @isren 9 Gansnousnii
Gumis. Basrenauulsy 2 eitsm menmuwl @Gl genentl GULIfIG®.

(i) N=1000,/=2A. R=0'12m sraflait, oy smeilen snioHaed o afen HIHGBH LML DT B, p& sonlldbs.
(Hy=4mx 107" TmA™ asoyd 7=3 siswopd siBdHHib Garsis.)
(iii) GwGs (b) @0 syun L ubHow o Fiel, Bm Hmsisend 012 m G@LSHMTHH smabaILBEwssT,
aubpbamL G p_sien fyrel SIhoH0 LML DL FHeuls GUmIoTsdhmed: wemflds.
FHpEID Gummsnserilsin sipmdld slsamsnd selaibic Gamre |sosssi
LSHUGSSIUGESIma. amperenend apulld g Bl g HIyhserlsh
gupuulL @By gl Hmmd CErai® GFeid BTG FTaFns Hmsissi
2 sitan @up apad Fsogy 2 @ (3) BH ST Lo Baitengl. Fsbadsd 2 sism
HHETIBEDDHEHSF  FTFIOWDT, DBH QULSHMES GETeH GlFsusIb g
Cuevglsd aumsit (S) g Comred Lsvadly s Dimmen DiBdsI Hasouns
snEUbELILIL Gemengl. Fipsond dlsvslsy @ siten gighslimellsn eedimy [15am0UITa
ama S 2 Lepb Gammst ysvelispib suflanguwins Emb@nCuTsl g
dymat sifbbi Lsold HTISSOIUCE, Bammsy Lsval Gsursimensyd Siglienti
Uminfsbewnm sl inn. Aeda swanbBurs) subsumm suflshaurdsaplp
e Gaumsbmmenaldh  Hlglsnl 2 bl nbs, smpndld  sHew okl
RQETsialendd  FnEHSIMNDTGH@ID.
(1) Bamrsd Lysvsfiuflemsd TpinidsiuGo sigin) Wigms f; siois, fevalen
Fmd gmst [ Bhsrar gm GCmranaisni Sy B0 swsi.
(i) f, =240 swlymsi/ Gobssn asflsn, fsvelsnr aibdld s @ @ pm G seofds.

(iii) Fevadelr spmdlad @ 7200 rpm g elehabBung @ eFafldbmas smal CumABUGHE CaienEGi. sisfimmd
amel GamibuB Gamrsd ysoelulsr sigln) Wgmemend Hisfle.

(iv) maoLgpsmpuiled  Gufiw Banrsd Beamsppmsna@mantl OUnNSBE 2 BaTEmEEnH @I LlaTHd
GHEmmEL hHEs LLSLBSSUIUGS e Gmmnal 58 Gufiu Gamisd Caumdmmena|mbens 2_sHLTH@adgl e’
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9. usd (A) @& osvwg ueH (B) Bng wWisdns oL aupss.

ugd (A)

(@) HoLHHDH P 2 2 ol gn LSS HrslusBHans CeiuiucL g Gwstedu CaIIIoThHm0 ApasD 2 (%
(1) @b s ciu Gasreunm B [ sguid  Himsoln W D Sl [ |uib 2 Ll @m GFanms Ssdhslsi

BULGEN(LPSITETI ).
fi== K——f—)—\
f W \Q >

2 @ (1)

(i) Cauliwrdss apsombhBsi Hoe R @pstar gm Gorenausnu L, 1w, | odwsbilsd s11pHs.
(i) /=100mm, w = 20 mm, =5pm, P =8x 107> Q m eraflsi, CAlILTSESN tpeoBHHa Hel mibh Habs.
h) 2w (2) @m sniLiul Geeneny Cupefss Guedaiuw
GaultlonsH ®60  apeusEBI&mell  LUWaTUBSH S S Gealiug
flalsanssnre semlubsbes Gautuordss Hea® (heating
pad) sugsuendbelu’ Geltengl.  Cauluoibssd  ApaSHEN G

40 Q punng seoLuyiea o meln ST LI B6iT sraumgy) A—f"-—-_-—F
RUEBGUBSHOIULBsTenan, BHFNB Upbsallhbbbhbhs Dbk 40 Q
sl o siten @i 24 V GHBITLL WeHMILe OorGhaiu Geems. b ——— .\
Gososdlin  GlauliLnordéded  (psomE HeT  6F sl ouSE & erfl Qrred
asms@dsULGSspsr. Chmanurer fAdlFmaba il Gaiugkma
ILMIGAISDEG Oaluwrdssy Slemlh  @ophos an 70 W @ 2 ® (2)
2 _Hubs GFHH BeusmiGLD.

N~
)
N
<

(i) appflen demen AF, &smsn BE syfusimpien senlsih senflss.

(ii) &sman BE @erinsn @ULSmoHh Homilohs,

(i) alsmsn BE @aonp (pupd sppilsond sliyunonesd sugsmeud selldbs, Qaliunnsssd HaiB CHmaiutst sigimea
2 _amILTa @& SeiImSHT?

(iv) s16060n GleNlILIDTASHED (ApsBmIBaTaiBiD Holil] Segairdurbsiul Lrs, sipfer Gords s aljughmeds
BT 5.

(v) msnib | oumig omanb w Biehd #wGioslsr, sl 2 @ (1) Bf S1Liu Gsien Gailunrdbassd (psosbshale
Gumuginy ugtiuerey (I w) me enjhbSlmindlstsmna send i [§s.

(vi) 5pum migrigsiten Gub@pilss CauliLoTdssd apassalsn Gwsd BuiLiils Se@s FHISSHDET SHmLmLS
NN .

(¢) om Gaiuonsssd Sl QW W @smprs  spabsiul L B Gostalul  LspL SEnTsonst Sl u|sia
ApsVEEIGENaIS R TemBaianCmsnd Gnireais,
vsml |: Gleudiglenso | sil Heml_dHdlmedl on1mrosh Embmhid p Slyalghslsnsd Dybmin Haisng).
usnl 2: aynbuhdleso uen 1 @sil s sdpelb@d awwons BabsCGuiaann Genlilee oyl d@ibGLng

L HF e sFsflbdsm om SHrallubHenmsd sbaliul Hsiengs).

Glantinensbsasd HetiB e wimT Gaursommsnsy (Wwasmsll LwsiLGSHNS ComPhubdsams. Crrdmism wrfwsmiods

Geuliinassy SHlaviigei sl sfljuihHa e ssoien Henl LLmIGinsTd: HTyemmbimst Kb lanhes.

(d) sDDIBEnoHE aNNa  IDBIGMISHEHI  ULETUGSSIUGID G GCH8FI L alpfmms @ 2 SbhH  LIgE»D
mlensoLonmpilenic LGS oenodseord. @nig em GuUity o g Gamsipmensy 240 V (rms) @ 12V
(rms) @b 48 V (rms) @peulolbu gn Coiucghtaliudsdss o.q. Gamsupmeansi Lg@ammlil%HDE
@ Bemsoombl LUSLGHSLULBS S BhEmsoommiuis (wasmnd gmafst 800 Hhme0sst o sitsmsr. L
H L Ha  Bamsotondaitn Ly g GrGyrcL Baurshmmeneuts OTHOOILIBESSHE.

(1) Blsmsownmmnfullesr mismsmr Geunsdmipsay ( V) @b (pseienin Gaisiipsnay (V) GmnsmGsiten o8 & A Masen
P Bahrensusnil (pHsens Hmsiils 2 sien HBpsvssisn seisfldms (NV,), SEwems amerisd 2 sien
ammeossisr seienfbms (Ng) audlwapied s10psis.

(ii) mwmenrs  amsiien r.m.s Cauretpmeney 12V @benie 48 V. Gieflent B wrmmiin sonGuosilai,  misnems
Fmerils CosmsulUED HDBmeLBeN6 slemonlbend siFenad SHemlbhn.

(iii) GmpGym’ 1 i) Csursopmensy Blensuorppiuien Hienewid smarisn rm.s Ly Gewrsimsnsisi 80% sy@ib.
allmwliw  wagsnwwnsd Fyrasu CreyriL uwiiy BGaursippsnsy 24V stellsir, BlensoomBoiufsi L
rm.s Gaursbmmenensid Henlldhs.

(iv) memsowomipd 24 V CrBymi &5 120 W o B b Hemindh@ susiins sulphi@alsimgl. s Calinnidmsh
HFeoTaS, SHanamiish 2 aien aigol Bipn] smioulainsd wasgi L sussiar 10% stellsir, mlensoiommpulss
LS. Ul QUL Hmss Homilss.
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ugg (B)

(a) sysilsennssd O@nfnuGn Hrradavrisaiedmham Gt o g

()

(1) @m snicin Gsrsn AND  ueneod  smenmd  ShEis. Gldsny
T T,. T, sweiignip apeiiml npn gyneadlavyjsmnend Gstsmbaieng. A, B
é‘}l,élg]Lu @uu_;uuaasﬂl T, aydn Hyeadlevyymeisn Gamiihun ysmsrd A
SLBULGHSHID @4(865 Gousman gimendleyy T, eweng SmiAo vwny X
®dH s EUUBHHIEEHDH. FOB @B Vi -+S V augu aupmisedsd (bibal
OpTPHUBSSIMS. seveurd Arrefevrisendan V=07V, B =100, B
Bybusd Bensouled Vi =02V aians Censiis. T, T, spdwisuimdod
Gamanmen Gosflime g mmsi 4 mA %6 Bassn 216 Caena
T, Bb@ <z 48 mA .
(i) A, Baydw @m Guiimsssn SV Gy Smb@id Fhailusmbs &mSls.

() T, Sparst oup gL dmpd dailbs. BBladmbal, T, BHioush Bansoulsd Bmbalsimelined s’ Go.

(1) T, @bsren 219 @it Homps senilbs. BHedmbal. T, Bibusd pevsvuls Sadbslepesids o’ Gs.

(i) A=5V, B=0V o5 sseom A =0V, B =5V .ais Buéeh sheiiubmss smohis. Gsafiuraielnbs
B1e05% UL SLGSIUGNMSBE SHHEGEIGET ApsulD  eeiGlansimib@n I\, T, syslwisuppiisn GmmAnur’ G
msnausniusb (ON oisvsug OFF) @giidbs. seniliysst Gomanaulssnso.

(i) T, owveog T, syongi OFF oys Qms@nburg T, @6 o gliimss soiss. BFe0mbsa T, Hrbusd
mlensuiillst EhbAlsimGlsend &l (5sb.

(iv) deiisumid QUi Bensosiomsenshel Lwiy Gaursdppstey V., @si Gupiorensisst  wirsna? 1 Tsioimib
eGaIhy Fhpiimsembed T, B GenfibuGL Ltmanﬁmsmeﬁ (ON aisougy OFF) @i Ga.

ghajoun 1 A =5V B=5V

ghaioun 2 A =5V, B=0V

ghsin 3 A =0V,B=0V
A B, aegone @ @ellep @edsnsomm Uik @n smdbsd  guuTsTuls
2. (2) @ 2 sfen sLL afluu Govzpd (block diagram) asmsie. A, B, a@lwer A—
Fowid BosG0eUTE wrsHnd iy F gwg | adamsg. A=B, P=F,
B] =

2. (1)

(i) luraluls GBI SILLsuensmIsNL 1SS,

(ii) BuoB@iss G I Lsmsmmul  LwsiubGHE  euurailuls  sHapdbhad
BenmsnsusmiLl  S1(IDHIE.

(i) A, B, ayfu Guinses s gj XOR Lssouilss Guouiflansy SILLeusmeRisniiijib BHihbad GaHTsnausn LD
SIpGIS. DG LB SE UuTETohaTnl g Hihbhdd Gahramaiemil el(pdHH.

(iv) g1 XOR vLewsv, gm NOT ulsnsv epawenpenpl uwsilGhg @iunsiule Hnbsd ahmp asnjdo.

(v) XOR uLsnsvasnsn wigAyn uusiubBsgd suuratuis spbas apap asnjs. grol: @ XOR uLansouils
am Guitenuds ChenaublsBus HmHasn 1 owptsog 0 o Lel BrhsIwrsd GHTHaos.

(vi) GG (2) @b &1 pw &L afliu Gmsubd g Busvdls 3-GUiliydh HHHBEL UL esDILIL|D L IBHS,
A2bB 2 Ao bB,21b, Aj2 1bB; 2 b ySuapop guiGE 9o 3-Uibm (3-bit) guimaf @i
(8&]_6_'55 almDUL_&,emg; SUED] .

2@ (2)

(‘Sﬁnrrsum_msn & 101 L TAlehaTl au_ L anansmiuiled syl Beirsis,

bl Gl LI
LIL-6D60 Shdenid 1 SHmshaod () SHihHDH®BID | FhHH0n 0
p 2Voesasn SV |0V osissn 08V | 27 Vosnssn SV | 0V srséasb0-4 V
GUEDI SN auan ] GUEH
0 35V G _dbsin SV [0V g s -5V [ 495 Vagn ésb SV | 0V osiLésn 0-:05V
6B BUEN] SUEN] G0

Ph HmBBF spenp seolusng P, O adu ssnad SHSH0 ULsmsusst Lusiu®GoHsUuGalsmen.

(i) g amfsd P @er vuiwny Q Beit Quuii sl CaTGhslUlGsTang. GFabn a@boary C@mibuGtiosn
BaEsT agigunjhaEpiTasn?! ambaors alsndeas.

(i1) CauCmmm smpist Q @ Lwity P @er QUi s GETHEHESOULGsensl. Baabm SebhoHaurn CsmihubGeicst
maEsit sigyurydapiisent? spHSOTES alenddhds,
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(a)

(D)

(¢)

(d)

10. us® (A) @ie 20z (B) B aler. 151,
uggs (A)

P WDy Cpiedee waomd Gatuslwdsalus sHow AQ = AU+ AW asm siuggsomb. @siGaury
2_muenLb Gigeflewrs Glsmmimmemis,
FICRINLE  CFUSIWDB, 10THT  Dipha  (F0UT))F Oawsipemp, Gamedand Gawsiupss  esiiuaiifenmso
s(hHLULBLENE (LiTeney?
96y ysiallulelmbam Com ma) oimever A s @P&5 Cupenss dpdm Gowsipompsmemuib g8 p-V
afltILL SHEBHB LGIOUQWITS susnyms. Fo6sil iy Glrwisiigpam, I SipHHS Cawusipsnm, Bsmsdsors Cawsi(pam
ap@wepen womBu AX, AY, AZ amd @,

(1) Gurialsn silfb@ ghu BLHxmGasienb Glawsiipsnmy  wing)?

(i) amendlsir elfbw gmu BLBBHIGmTaEHD GFwsipamm wrg?

(ii) @@ Fwunys Gewsigpmpuisd @i oipdstb P, @60 sensuensy V, Bedmba V, Bier oihmfldsiiGioss,

AW @maren gm Camsmsusmni PV, V, sudueiinfiso e1upsis.

GprBu’ ebGrafimmismst 1816 @ wasipssns » HambsULLL aoBref (Stirling) sishdlsir Gouiidemnai
GuI s FaHuTEs HRAsms. B §F SimLGHs B Al oy CaimAmu GamBaum GaLPmaasensas
BB OIS (pevld Bl HEHid G FobmrsF Qawusiupsnpulsme GEMIBLUGHSINBAIBE. QM IS
aroGyafitl dbayd HIrul L p-V aflli_sasd shbEil UThg abeda Bemm ST Bsitangs).

P(x10°Pa) | gEE

10 Y

6

12 14 V(10" m?")

(i) sryemmmst sbo ab, be, ed. da B0 BreiG CswsiupaBHTNGID sHenSHBHEMET  Bl6NRITEmH.

(i) ysired a @sd o aisn GowiuBlensy 273°C sialsil, b, ¢, d sy Lstelssisy o sien GlauliLiplsmavsenanas
HTENIB.

(iii) be Bursip @ Momad@mddid Coi s amsGRlbsiIIBD g CFUSIPmBEE o | Fbiulsd o siem
wirimioTeg) Foain® Al = %(P;P’,JV,, Eemst HIUUGS S, ke P P asy@wen apsmpBu b, ¢ syl
Lsitsritailsh 2 siten Djpdhsmimbeni@n. b @0  sien sanalenisy V, @uob. be, da sudun Gawisigpsnpssiiso
CET@HobE suemsiuGh Gautgd shamub sl

(iv) sefily CETdssdbe wihdnb ab, cd sy@dum GrICHBH6S Cautaih. ab, cd Bl CausiupamDHaTsD
GiFlls Gouensvsnild TS,

(v) Buwiso (d) (iv) @b 2 siten 2185 aBGCosTmeN’ LILSLGHS, B FHEEIHGH Gous Gwopil Genemensniid
Eemilldh i,

(vi) GuBsv (d) (iv) @b o siten 285 aBGCHTMeN LWIEIBHS, Fhbys Gewsism abeda Bsi Hmsmend
60| .

)
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(

(h)

(c)

(d)

(e)

U (B)
(@) o melsd @i X-sdis @wuis gm Hr afliun b s oo Gsing. 2@ V= 30kV @ GonfbuGh

2i6m Gousman GEenlp UL 4 mMA gu@ib,

[AETHINED bl
Bovi:@ Bmst a_gi@sn [
. | S
4 mA e Glpmi
/ !
IX- aaaﬂgasm )
Vv Gauaf B

(i) g Coosaing Besdn LBD Bnsdrasals aatsbms (1) wb seis. Brsdrs gppo =16x107°C.

(i) om Crbsaiieg Baddn UGD st BubAiasalagid Guwishs Budbsiun GF so&h K md sonilbe.
Geapulsinhs sreludn Bosdiasds CHTids Gubsiun GF oobg LUDSSmNGSSSHHH6IHM S
GET6ITS.

(iii) GwBsv (a) (i) @i safids sbHulsd 95% ayms Bavbe o Gaurndhged Ceulnetd WIHBHULGSMBE. LD
EmSes CH1BHmILTQHEGID g Hmels CFim @ipruians ap iu L g Giib Baremsull LGS
@i fasiu®n Gauinnd GesefGuimmiiGdsamg. Bis ealufmen sgafing 57°C sl BHfien umiFss
Hewiey s m g (kg min~' Gev) seflbs. Biien Habsuliug Gmrsimans 4000] kg ' °C 1o @I Gsrsiish.

(i) smeoiuGh X-s@isals Gophou s semeoped (A ) s ssfibe. e wifsld h = 6:6 X 10*#Ts o2.1b
gafulsnr s8 c=30x10°ms™ 2 1b eu@b.

(i) BGBsv ®elldHs )'min @ Gumiotemd @evbds  Hyslubampd  Frjbaeienst? 2 miwst sl barel
ST GHETS HHE. :

(i) @ap UL ofsfbe6wsdls, Guwlan malsHs A @ QuuuoTend wrmon? 2 misst el bE i
SHNTMRIHNETSH Hihb.

(iv) BlovdE 2 CrsmisaT aIpbSITsS, Hhbsalams oisas CotedhfmbAars GaiinGahsmer. Sonaiu
I EMIBIHST  LITsnaI7

(i) Ganfay Sx 10° Wm g 2 s X-ais spop ueds (LwusmBn) Guwmuyinis vyiusme 0-01 m* e
om wals omEHED UGBS, 9n Cudsdls @bs oResBDE: MEESIUGEH GLTHSS FehdhemiLidh
6000 .

(i) omssda Hefea 0-5 kg asflar, o febsuu’ L oo gsvsr H8pulp selbs (1 Gy =1 Tkg™).

(i) X-sHimensnil LwgPHaTLHS elGHbHHs0 HEULSHEG Sisvasp ufosuiGausbal (shield) LLsILGHSHDHSE
Wasr fphs Syafud wns?

(iv) () sgiiysy sopriedh  usshurBpussepbegs Bl usis (Lwsiubn) o nﬂ@aﬂu_l pan|” g DG
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