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(i) k=0-60Vm' eefenn, 2 _s0f @mevdalenr 0. B efl. £ mab sonllds.

(f) E, @1 Gupiotanseng orpmmosd, Cop@iss @uemismoliiiey 2 s0f SaHSHEL Lgleors
Li- owenr (Li-ion) @seudensls LwsiUGHSammed, oimer 0. @ ol 29 oends (Wpiguing).
Blamed SIysniD Wms?

E
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il u‘!: D3 e hae | i =Xal :_ T. - -:‘I b Elsuriamsl Ui e s
GLBE @csag coBm © (<3t.‘3$ @es@) Swoas, 2[;25
sevallll QUTEIH FHIMHIL uSSHT (2w sNU ufieme, 2025
General Certificate of Education (Adv. Level) Examination, 2025

el e

ovofm Bese I .
i (o1)(x][u)

BreG alambosEhsE WIHHID alaml  61(pglsH.
(g=10ms?)

% GOIY : @ 2 smemos e 65210 @ BK S50 STETmGERGEE UL b gw e 6-52x10*

stedl elshehmand @MU 1960 (scientific notation) srupHevmi.

(@)

(b)

5. o eudleyd sl LA en Gosd wmguilsd @an & o e TalLsTeng). aso

(iii) M=20kg,m="70kg, L=6:0m, u=0-30 asieir, x, E6il CLBIOTEIHMSES

(iv) Swenemii efyissi eenfll Hapasensd sSelljlusBEe A @0 6 suflufen

o (1) @M srlrliul @sisteunm, SHenll SIenswiliLSBETHS

SHwienewili] 77 QHeNT & 2 _aiLTaEeTen MgsHE B Simaieni

UL SBINSDBETHS Swenew GHef@Giomsnuill LwWsLBSHSISemT].

Gmsf@prulsn apshe (nozzle) Wevssedmbar 1:0m 2 wrsHdlaun

sl LLGSmha Somiwrs 10-0m snysdlain 2 stens. BT

Simalen HevsaHedmha 6°0m Gu6su sufiliuBaHsst Geusmi(BLD. (b

Sl jLer 0 = 45" CaramiHms UHGHHBH. 2 ® Nl HE

alenJLLILILIL &lls0ems0.

(i) Bovdbms s aushE cpbaedmiba GoefiiuBd B Simelss
Bmbs Goustigw OBTLdbodd HH v, @b Gewllbs.  eisrluis
HEMLEMIIL LB EHemilads. L2 =14 sends Qansiis.

(i) Gpsf@uruiar o | Gois@esi B ugliusey (pobslsl Ceuafanfuisr (outlet) uyliusTsilen EHLOL BIGTELD.
B QBmHEHSIUL(PQUITHSI seand GaTeni(h (psEBGSF Fbml (waiurs Qpelgpruis (pamsulaie Biflen
b vV, @b Howllbeb.

(iii) oHdBE weiure OCpsfilgruist 2 siten Biflel SiPHSD UGN DiPpHBESBIQID LNJdHSs Ap
GuEoTsGHSTH  FaiguiGisaisr, Ap E6 CQUEDILTENGHMEGS Heuildhs. UTLUFF0 o MISWTOIS 6D
57 Uasspng s Qbnsis. apbdsn Geualafoagd cpsbdbegd sbm eisnmsd GpsrilgLomuiler
(pensH@GOmLBW o_sTen Haned@GHa 2 WISmsL Lphbamids. Bl DLjsHs 10° kg m™> ayib.

(iv) woe Caslaufuis 2 s el Lib 2:0 cm &b, apssleimba CouslBupid Bis srenuis searasma
uniFssd efsld O mb soiidbs (1=73 sar aBHoHIH6HTNES).

Husmeniti] ofyy @meuy @F eenfl suflGus emieuSHsi epsold SULBITIUI LOTIQENU DD USHBE sIHITUTTHSMIT].

2. m (2) @i sryusisneurg Bemb L ggud SHefley M gqub o eniw g@m dgren gewil 4 B0 e

SILTE S e SHaEUlmeG0imb Sihe Guwsd (psnar B @ @ @uuiors seufll erulibglmebeonmpiD

emeUbBBLILIL Belondl. sjemil samul e = 60° Gaemigeng ©_aH_TaESama). S| siyflsr el m SuELD.

(i) Swewemiy 6y A4 GedmhHoH SN x B0 genll e BIOTHSI
wndsipry siend Garsis. A Geb B @sud el 1551 STEGD GlFausie
wnIBIes ellenasel, ganl WH Hresn 4 @ 2 sen o _gruls| el
aydwesr wpeopéu R, R, F, s Gsnai® genilulls siimger o b
aflli_GHengd  suenfhdl, DHsi WH STHG 6160600  6ilsnsHensiuiDd
GUSS. gamidd m FImen GCHTmen s1em]sb.

(il) smE@h senlagiiant Gl o 6T Beneouiuisd o Jrikis @D 1 slsms,
allenad enliiden cpsoupd A upnilds Smiurimens IBULISST LPSIPLD,
gafl HUpaIAISDE WeiILNGS Sumenili| ol gBHHHs 2 WIHHULFH
S x, GBSO P Bamemausni M, m, L, p suslusuboln olumpis.

Henlldbd, o _mike ellsnlenwid Silguw HnpoasmsniBss Hihs.
(3 =17 aie0r  1BHHIHCBT6ED.)

olgshGHed &6l @ elGFL  hupsusnsvd SalfH@GD umenw  EiHeui.
Swiemenri] aiyy egemilulsi o Fdlenw sewLwl BeuswiBbloeisr, GoGsu
(b)(il) @B Guiim GarensenUIl] LSS UTiIhEGLD Jenidben_ G
Bibas Goueuiing GebSULEF BHlensouliied 2 _Jrileyds s [ g6
&HTeNiles. 2_MmiHeT aflenLsnids Sl Siih HFID HTOIMIGEHDHEGHS HHEH.

2 @ (2)

A
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6.

() 2_m (3) @B Srigulsiisneurm CauGmnn SHwenswili] afyy BoBsu GFsImI GHaenTsH
SMILTBBINSDBETE o SWiBmBud @ SUTlaWLD  UWTILGSH5HIE @Iy
0-10 m syemyujsiten sl Swenswiiin suemnguiest BBrefled QUTEHHSIII19MHEESD
SHBH Bousmer il 11 gy EBsvamen Bl L (1pguis Suim Garsvadlsmal. Sl eneiL |
alfy  sulbniien @ meolullsd ERensmibsiul pmb@lo 9185 Geausmst  LoBenBW
miel Sussmiii euesngulsi @m Gl L flemst gm wipt efleng 960:5 N o 1 6
BpdhalILBD. STILTHLID Sment e Swensmiin] sifflsn dewfley 80 kg au@ib.
SULT SWTHOTHST FHpsuid B8 Beousmen SUIM) DIHET FHI HAPSULOTL LTS FH|pHd]
sEmEl uBld siiulst FLbseus Hoiun 2:5x 107 kg m? gu@ib.

(1) Swemewoiti] sfyflenr sysUFlomemt UTPHHD a Qs Hisnls.
(i) Gored ouelsdmbsl Gsmmgwsis, 3-0s @nel Neery sliiuer
Bamramid B3 @ b oiHen FHEnd Guissiun GF Fhgl K gub somilss.

Lamaime uhdHsamen amflha, elambosensd alen s1(1pgHis.
2 _mellsd e suwsdlefllss  sufluuLLd  HyUUL(Beienig).

. ; P I Lo ; P Eeng hglh i
SNLIETlE HemsVEh] sulLielealell HhHbEhd GHmBEH ellsbensn u']ljsan) il husLsmS -"’—“’5‘5’:

et @By
(bow) 2_gd eurdB@inBLTg HHAHUT GHUIsE DIFHTa|HeN Vil -

D _FHL_T@ED. HHMD HHaAUTE ey Gensmiss Hlennhd \
@1 BuEsD 2 eHLrssunD. GHmlLas@ld (plucking)
alsbalanmsy 1 L sus@lan G (bowing) @m wpdhaiw i s =
Goumurh 2 &01B. @ GHmUipwl SHhaA oI 2 Wi \\V;ﬁ
Eengwmisenst  ellewreuns  @phal, FBE  GryHale :
etien]  HhHuTeL arehdulBmBGID 16060TF FHBUND SIS S~ T
SQILIHLEF  &IHas0 Bhb@ib. ealsosdemmed 1 LILBW Rl
HhHbG B CEIsHBGS OHMjsflunss o8
o _siaip QEUIUOUL B, DG cpsold 2 T GlendLmlSeT £_Ggmorime
st Brraalm@El Buswrii@io.

Besh@id LFmLsmentl ULSTLGSHS @ Hhaluled 2 _siten Epsneusnil OTBmIsUSH6T apsold HhHulsi igmens |
LOTHBEVTID. SHTUSBSHF FUITHeOTeN HhHWle HETHMBUID LHgmei FrfhHaoieTeng. auusden Hemevieh] alljadsmsy
ailyiusuens 168 SHbdemi 2 mHures SaphHAL Tglugser apsold Hhaullss BenbHma rHmasmIT. g SHhauls
g mesl iH6il ol L SHemHUND FNijhHieTeNdEl. Hhawen euBpilel (Lo Bemhalel psipl @ sl ThsIUBID HiFdhmae
Slglen_nss Qaeran® £, A, D, G (0saib angul amgBulediphal 0sa)bd @Gaopbhd Shdd  sen)db@id) erel
Lt (Beferie.

= 1 aills

DFGD  BHE DGE FhHS  WPHOH GHorsG aeny HrH0 Guilguist 2w pdh  HaLIgHBEGID
os (oL HEHIBlsnmsl. BrHl Guliguilsst Gosy wrdh HEBID B 10JsH HEHED Hbssorar Comeommsaisd S HD DNBH
Bouena Sisnsn GIELLITHRIE SHTaSmeLD Huibe si@liemsenenubd dpliidaasimer. HrauGuly gm uflempnb
SmUTeEsS Geminul G, ohle o een sualld Hellemsuls ufleaypsd Gauisn gelenw sllflwsordsd GBLLTHIG
el omaudsmeT aafuiBn GlFEaIs oI DSl
ellsvallst 2 _siten & _Bmosdlenr o_grilmeal SIS GUUBSHINSHBTHE GHIGHUWLID (tesin) yaliuBb. ollsd @ Hh
Bz Gum i@ e gd andlssiubGoCurgs Blevsulusd 2 gris) sryeoiorsd CaT.ssashdls Hbhsol allsualsu
GUBIULH alsoa 61 Guikignd. Bapae iafla@bCurg shdulsr eism elms 2 griie slmase Guobul B
Hibd elsnreurs bugall eubsn SiFJensy 2 aHILTHGSHBE. UBUULEB Hupeld OFsvand @&HCSTLTHAwmsn
GlFwssi(pens SHhHUlsy Eleng HIsHand: 2 Wb iHliamemsil LBulseEin.
(a) o sbHH OHELLILGNSBEID aisd CuTL® 2_1d surddslLBausbElam. Gw 2 sien whdlw Caumun wrs?
(B) (1) suwelerr shHuTer Wigmsn SHTOTENSESUUBD AP SHITHIHEHD WIT6msU?
(i) e oal Swnsoulsn @slll UL sl psold SiToreflbalILBn?
(ii1) smbssH (£, 4, D, G) shgédel Guiiw el b 2 ewi?
(¢) (1) @ mydsiu L suedst HhE aufiGuw gm @pbsmsouls &8 v @barar om Cotensimuid Hhdluls
Buapswey T, @Uevg [Hendhdlmore sSewlley m SLaBBled sI(IHISH.
(i) Gupeiss shaulsT suglum igpe f, SDbsra @6 Gormamu B SFGD Bembd L, T m
SEBLRIMED sT1pHIS.
(i) 2iBlelmbs, n b Gmswdbsen Womss f Ebsren om Bsreneusnw f, B s1W0SIs.
(iv) euwedellest Hihdl emgsisuenenuil ojemsvsensill Uplilsssimosads Garsw® n=1, n=2 eyswenbnibedh
FshAWlsr 2 _fli Blem Sieneush BHTeumISHEmeT sUeNTH.
(v) GaulLiBsney siFsfldmaulst auledsr sHhaulsi Womenidse, sisis HenlCLBIGLOIS SHiemhmbst S GG, )

[ud. 11 o0 unjés
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(vi) @F 50N @upemeuuilen &ip suwiedsnr HhH A @i gl Bigmed f, s senfldbs. ShHluisi Bemp 30 cm

o Ib STl Sl Benddnsren Hea 7-5% 107 kgm™ o 1b ey ib. I? =258 g0 61BHHIS GFHT6NE.

(vii) GoBsv () (vi) @B GHiLI L &b SiHst sigliusnl igmelsd englmd 2165H6suensn 2:0 mm 6l & HaHi 6
aielil @ensF BUSHHHmS DBOIBGBeSHs CETaB, @ ANTF FoEeIHHMCUIS HhHulsn CHhbdl
smeubsLILUED Fod) (E) me salloas, =3 oo aBhim Garsis.

(d) euwellellsi Gosd WyH SLigeId S I Sl abs ABTe| mmsss LIninlssGn?
(e) omwedlenflenr pHrsll Guiyuisr Gemfed wWrH?
(N (1) ofst 2 Grmosslsh @GRAIULID LLFILBSHE g6l DSSHTeuFILoTeog?

(il) @m suwelsii HpHg efsvelsmmsd 2 gl eutdbsiudd G HHlsd Bameouiisd o griedh Gemsn u =05
2 b Qubsiun G 2 gried Geomsd 4,=03 2 b AGD. S e eled LFGurals@n GlFsisis
alleng 15N sraflsir, LlsiiaumeusiisuBenmsd; e,

I. Bugslls GasveumBe @psiunsd 2 wWibsuls 2 gl sims (F))
L mupelsd GasoeubBurs o gmie| aleng (F,)

(iil) e auwedsi g 250 Hz @sv oidiidlsimal. g e L B Hupsid Clrsusid Fasyshdlen sareobl & (1) wrg?
(iv) om euwedeit &b GawTuledmbs SHAuldE Benhaler l o GLHAe  aflsoademsd 2 g4l
aurdBENLEDLEUTS mbSTD BaaihGensl GUBUpgUIoT? o misst elenldE @b SITOIHMSH HHD.

(2) @ swwelalent G HhF SLTHHamigul 2 61 SBILL@ID SHGmentl UBHF SFBBOULL Qm &mHeTF
SBoI_Ib QFwwiul Beengl. SSB@SFW HITembBm6TTSH HHb.

7. (a) (i) @m \Ssigaemo Gapsofiu Hmeii) - ellery asnenul o @ (1)
@m sl Liou_Geengl. P, O, R, S, T ousw ysiteilaaments GuwflBas.
(i) el P @Bob O @Befm Bw & SHmslll GLmIoTeILD
Hhds@l FCwrassiul (G, el sHemalil SBBULGESmE.
G611 O @nen R @boflor b gm Smsil Gupiorsib
WrGwrnaslssiu’ @, Ueem] Gdsmaliyn  SBBUUBSmE.
@eaiallm mlmemwaseflsun Bmst Gumssmen UGS,
(iii) dsmbd L goupb @mb@os GO uglusie] 4 sub 2 sniwl g
sl @) Bugeen ellensd F @b 2 L ubburs o Hrd e
aElb. SIiul L wipsmenl UwsuGHSs @b luls Sraflwggls
Wwraislell LB £ £ sushjuwimibs.

Hem®dLL|
1
=

©, 0) i B sflamyid

~

(iv) L 11 stetigpud @m ouendd SHslwimsendeflu Hensiiy - allsmy
susnanulessit 2 @ (2) @i s 1w Geienen. Geiep Hyeiltiseengin
sl Geiienin  Buiebusmet UM eTedien  (WPIRa|HE&  UmHaT] Heil?
PCRITH aIMEHEGID 2 5bS @ HralubHmsub UGS >

(0,0) aNlBITLD
2 @ (2)
(b) Femwemil 2 _wWisgId QUi om geiGsmspi 20.0 m Benapsien dAnflw @blid Garddlemeorer @ 2 HoHe

AL s CamsmiBsitsngl. e SHals LLGTLG Goisb@:0a G uiuemes] 400 cm’ sy@h. 2 mbaden Wwnisls

1o’ @ 2:0x 10" Pa sy @ib. eu_p@e Henflenail) Lpbseniias. © bissi ellenLdemen ellehehisns @BILT I HHb.

(i) 1000 kg Senlaysiten gm GHimip aul_HEemsd SIsLILGCIaTE, aGHsEr B feuig Hienfls.
(i) s gPemmsv somw 2:0 m s @b GuedBHTHE  SujupBhsiLGOwelsr, ol S BorHHsd o sien
Buevds oSy wng?
(iii) en et smain 2 @ (1) @B sricoulGeisnr ssvemso O = 1-8 % 10° Pa @i@ GumuLrseunm
2-0 m s @60 BGusiBrprad o upBeslULGeHHs el Guflu Heafe wrg?
(iv) Bemaiinasl LsLIBSHBW sl S0 i issi 0 _snl b5 sulgHHdr Lusib Guibeosu Bl LyiLee| 10% G
Gondams. 2@ (1) @B s iu @sien P @ ssvsmeors Guuorad 1-5%10% Pa ay@ib.
I. @&opsilushdlsy aesns0 P @M@ GoBuLmosd 2:0ms? @ed BGuedBHTas SuJUpBHSIILL HBHdbS
SFgmlg Slewlle) wrg?
II. CuBeiiHs FhaTILGH el sHs CrHs BLAmuwuld Hiemls.
1L suLd@s GHmbell LWGILG GUSHGEa G0 uriustame wrmprosd GuBso (b) (iv) e o _siten
AL Hemsll LIOSIUMTULSBE Whiklsr 16 1:6x10"Pa o _siien g SHyalwubhfenmsd sybsiUlL
LB Sibilselen apsold 2 _emlbsh SIS MHBILGD. UWSILTISSIULL oL HHls CFjHolH
Sralwd e usls wrhmler WG wirs?

R A
[ud. 12 g unjdbes
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8. GrLndl®sT sausnsy LsuBaum BrroHsmiseEndstsall LUailmwsd smpfiul wsngenddled SO’ g GFuwmemasL
GuTmeNTEGHLID. CBTEsmsEndE@GID Wwangsud FpUlliusiLseEns@n abmu <smel LaiBlensowrear Geuiwgdlssit, siphs
L@l 1oswTigevd GIFUNpAISH6T, SHihel 10aHNgevF GIFUILHHET 6160 (LP6ITHI AUENBEHENTS aUeNBUILBHSILILGMLD.

(a) yailufleir emwwshaledmhal aLemy » g2 2 sl & sl LU ursnauilsd Lsilsnuwil umpl iosmngeogailm GlFsvsoin
Helley m 2 sen @m GFuwdomws smoHe. Uall Halley M o 2 aLw gm Fgren gaiod Gsrenbd
steiield @FUIg @@ Usiefll GuTmeT siemeDd Glbmas.

(1) GxundsEn yals@lam B SrH@Gin Fiiy sleng F‘g Gmarsn qm Careneusnit M, m, ¥, Di@s0 FILIL
wipfled G olwsBrled s1pHIs.

(i) Gaunod 1531 STEGD WHILL sl [ Gbass ¢ Gotsneusnil n, r, B 55 v sueuiBed siipsis.

(iii) 2Es0mba, v @narsr gm Catmaisnwl M, r G o@uabin GupDIs.

(iv) Gewwgule wewngsw spauishsHen sreo I @barer @m Gsreneusmw M, G eadwsumpln Gumis.

(v) Geuncguilenr Gorssl GuIPwpeanpsF Fbdl E @Bsren @m Csrenssnwt M, m,rn G s @lweBniin Gupis.

(b) (1) @m usidleneowrer O&Funog) SHpldlursds Ceuswigll epsitm BlUBHDENBEHD WTen6U?

(i1) yeMflsmeowimen Glaunnglsefle euh LILISTILITL QST 6T(LOHISH.

(iil) @m usiBlsneowrsr Gainoduls Frsemisst GHMPABLGSDE 21 kW sugy Gamisdflwrsd Cosmsuli@io.
2IHMETE 25% SHpenisiien @flul UL s0&EsT LWsTUBGSHSIUGID Si6s Bausnen LILsusstier g LB @flud
Gy 1200 Wm™ sysib.

[. GuBsv Bmsmeulii L susgiensull IBLILILSDBE&HS GHmeulLBD @flw LLsvsslsir LFlLsTeneuds &Hemiids.

II. @ ssmngen e srevmissisd @flwesed GFunngda@ifemt Guw ysl sumbBurg Gauingluilst
G uLsvselen e @® Brende 72 BUULD seieid 2 Wihsul s CrrsdBegs @flw e
LBaudevensn. DHHmEL  @h FhaTuusHed OFulngules 2 usysmmissi GaTHBuUBSBE:
w@LgD HeaCabnossss LnBflaeielmha Wesnsall QUBIEsme. GHaHmall @m Brslisd
Weitenen supmiGaIsHB&GHS Csemeunrss ubpflulsn vwiny s sesemw (KWh @) sefsbs.

(¢) @m smp yel wewgevd Gauiodulsr weingsy ST @ Lslblensowrsn Gauiwguler wewngsy Spemruigud
Gopar@ln. Gwlw (a)(v) @B Oubs BCamemsusmwl UWSLBHS sHHF GlEFlng sEBHeorer  GlomoHs
GuTSl(psnpF FhHlenl 2 e WGH 2 UIHeHNs.

(d) simens GFunogd) sisdiug Lalewill LBMs Sieal amgsuHHn GFEsab @m GElnFHUTG. DiH @6t
apFuiend yalulsr el SHiBausHHBGL GFHsT HihabAB@n Cuween Csadlama. @m SHmas Ggunngd
yelluflenr Guomuriniedmbs 600 km @oHauwrssso Lalenwll uBpiuw werilgsushSB CFsvdlamal. Lelullar sieny
=64 x 10° m, ysiludsir Hswiley=6-0x 10**kg @i, G=7-0x10""" N m’ kg siwayion =3 slsneyip 1555 Gmsmeis.

(1) GwBsv (a) (iv) @b GuBm GsTeneusnul’l LiwsLIGHS, GFUInguls waigey SaIThHen Greon T 6

5
68 . \/; =13 a0 siHHIS GBS,
(i1) @13 @m Hreled ahiHamen HBBs0EneT LTHHGFUILID? @ miseT allsnlsnwd S gul Blenmblesmremigd
HHb.
(1il) oissmaw g GFung Lelulst qm Guflu Guduriiis uFliusTene a6 @ siemL HEeomclosr s .

(e) eopmyedim  (Starlink) Gesuicdd OCBMGHFH esiusH  LBsTen DsOIUL ML SeNENIUl D _6iT6TIL b &M
AIPBIGOISMEHTE allgsusnloshaLILILBsem ST Lal wsilgend GFuindlsstsn Qsmg:awmgd. 2025 gseromasls
GarLssshgls gmoHsmp 8075 egmyedr Gauindlast yeluler Gupurinisimba 550 km @sHawrsssd el
Ul emngsugalsy @mbeHen. G (d) @B @udiL  simes GEuncslup e @UUIGOL Hal  erogryadin
GFUIpH B Lalenwil ubples FmBSHeuTen DisV6VE GHMBHH FHmISeTsd e BB ClasuaapemeuT sarHh
SHenflbBILOE) SMTERIBISEDHL 6T GHBULIGS.

LN J

[us. 13 gl unyss
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9. usH (A) BB sws (B) e LisAND el Swsis.
LGS (A)

2iUF]  [Hlansveniosaiisd  GaIliLbensy, DiPEED, SUUMBHSHS aImubseist QFpfle| GuTsm  UIFDTEHISNET
2 amieusBEL LWaLBHSUUGBD om 12V 6n. . st smml o @mellh sm Ll Betengl. o malsy sm igwisimm Gl
AF, BE, CD eieignib cpsiipy GeusuBoum Senenmsensias Gosmem@sieng. devsn CD @sv GouGmrm 4-0 V ubmf
o siiengl. Ry =10 Q, R, =15Q, R,=6Q sduen BGuwBn @GUUUILOULLITDI (Apsii@l  LTDTeIbIGSemeTiLLD
2_smfauBB@EI ULSLGSSIIGIL Lsvsilsaflsi (sensors) Henll GUBIOTIBIBNGLD. F|, F), F, aigwer apsim)
2 _HEBMET sUsnSGHMIHE 6. LUBBIlSEnos@D 2 halbend@ld DiHsh Sl Eevmsn seaid BeTss. @ 2 _hdl
STFIWIMDED  (HLMDED) SIS THEF GFs0aD 2 WIhHsUl Fdh GergFdfuren Ui e md eisiur® semiuiGio.
Pl, PZ, F'3 S Swsummlenr 2 _(pad efsliunBssit wsomBw 1A, SA, 2A o@Lb.

AL B C

VA
R=20Q

203 20 603

ki F E D

(a) (i) denen AF @annins o sien @ULib | ms sl
(i) #bgd B @6 2 sen oipdsd Vy aeieln, BE (V) @b@w CD (V) @bs0amL 8w o sien Siphs
sl AmTamise Wirsnsy?
(iii) @Pmbal. 1, [, [; sl grLmiscnssien Coramausmst Vi @60 61WpHis.
(iv) ghgl B @b 2 siten UL mibmend shH, Vy @b sHalobs.
(v) gooLdl R @bed Gnsts 2 6t HWHS alSHUTTFSMSH SHemilldbs.
(vi) BuwGsv (a) (iii) @b 2 sitem 2 mbsT Carmausemenud (a) (iv) Gev V), @B@G0 GuBp CUEDILOTEN GHenGLD
LweilGHS 1, L, I, auélul UL bisemnend Hefldb.
(vi) Ry, Ry, R, asdw gL uiselign ne efljuored sugiensud seldhas.
(viil) 12V, 4V 8w upsfleaier Casmdbur’ (B sialemeis semidbs.
(b) om swars & srmaors @y CrrsHdlsd gmuBL UeeumD HIeVRSEEMmETS S(HHISH.
smlsd o sfen ewLul Ry @pieh HBOrEuiimsSHed
HDHled 2 siten HewLuil R, Gmieh SHBBTEUll®HHH0
gLl R, sz 6:0Q Bednba 20 Q Bbes GmBoHeo
(i) BuwBev (@) (iii) BH CuBB CaTmaBEMmET LLBLGSHE SYbHamsvenioselen &ip 1, [, s UL BIBmTS
w0l .
(i) smyemmsst sbha F, F,, F, 80 o GEsEnse seion bmLougih (&l GueLrgL/ & BueLnsigs)
slenéds  GMINLIBS.
(c) CupePss 2 meld o sen smLul Ry Gnich&amDTS SnsSlamst aesums el Fu Caursppioreisnu
uweiuBSHeS ehmend Ufi@FTHemer (WPapWTEs SrameorGsd GHIUIGS.
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uagd® (B)

@7 200V (rm.s.) syevr, @ 50 Hz sngeieusnsnul Ulysmen sugdl suipmisey (pmis@ aild@sn 20:1 o sen gm
LIg@emm Memsuoniniulle (poeienod gmenLer QeThssiul Bsitendl. sbm sufiiu Sab s L iul Geitensurp)
plememd  amen @Al @meuruisst 2 siem @@ (PP Sl UTenF  FIThdl, @F  @Uuond@id
Gsrsiemsned C, e Ggen @msurull Geunsvmmensy UOMISTHS  SYBIIBBILT  Elene oL BT6THI.

o o f-

(@) () plocwvipilula  sHomsGs Gme6s o eien rms. (V) Caredmpsiemeaiujd o 44
BauTebimmeTsnaILD (Vp) sefb®. V2 =14 siem TBHHIB CHT6TS.
(i) Qamsiensnelup Gaeny @meuruiud Gevsomosd (P Sieweoll umevd  Fradulss Lwinisd o airsm
GauTebimens)] SIEMEVAIQAISHET SUIGEUHMSH  CUEH] H.
(iil) (pp oemeols urevd Fyrddlullss vwiiny Geursopmenalled Wgmsir wimg?
(iv) @m wap Semeod Frssl sengusned Frrsaulelmbsl emmiand GaupiLbalsima?
(v) Fyradu osmsuiss Gp. @. Coursommpsney (V) Bl @1 GUpOTOISMBS Henllsds. V, = Vp x 0-65 |
alenr  6TBHEIS GlEHT6iS.
() (1) senws s R, = 400 Q sumeyd Baeuj Goursvimerey /,= 8V aumajd SGLITT, dimiog SHeml uluflenm_r&
o 6o QULID /| @5 Hlbs.

I
(i) @mpemey Cousommene) v, bl v, = -f% Benmsd HIULGHABHE BBIG [ PRBHI HEDW QUL (PLD

[, aos Gppomen  Wepeid C oueigl  @UUIDTSEGD Gamsismenailuilssr  GlaTsismsTaI(OLD  SLGHLD.
Qareisneneiuilsi Gmrsitenemeutd 200 puF siafsin, sidTuniss @Gmpane0 Caumsimmeranad Senllbs.

(iil) 2 wibsu & CaursoBmsnelenaid Gmphoul s Csursobmsneilsngid GUDILOTEMMISEMmENS HILIQ, LTI
Wedtent] Srmébal Lt Vel eraTunishs Gaunsdmmene)] DIgne0algaIHH6T IQRISHME U] SH.

(iv) Gammsirsnaneiuilesr Gbmsitensmeud oL Mfisrsaluboalsi, Gbhpeme Gearsobmene WNHTH EHobE0?

(¢) (i) 9 Gzxey @msauruilenw( UwWsLBHS Beaursdbmeney @UMSTSEULBLD alHHmas alaifldbs.

(i1) GuwBsv (H) (i1) @B Guminn'L GBbpewsw BGsursommeneays Guporend SrLLGOWale, @luLT&SSW
Gaunrsommeney efpFd 8 V @lsin @Gempuor? SIHugwmuller, @IpmisTodsd Seigid LLImsaumiibssHi?
®_BIG6T eleNL_hBIe HTemmiGmsNd HiHb.

(iil) guuwrdsinl L Gsaursiimens] @mEUIEID 8 V @siid @GeBWIOT LIS seiumg BHFFLILBSSHINSDGHS
BCaHemalILBID GHMBHHLL &6 Cdmsisnemeull GUBILTEIGHMGS Heullhdb.

(iv) Goauiy susyl 1-6 W @iys GomuLmospip 400 Q swwniouy st 8 V uwiln| guomisnssiiun (o Smbgorm S
gLl R, G HenLuiisy @mdbhods HeLll GupLotembsilsn sirnsd disdls. @onpbsulad Gaery LD
5mA elell sIBHEHIE GHTaTH.

(d) (1) @maumuisen el FwwBHID (psii(ped BGonLed Geursopmsie aipsddl 0°7 V oysaib BwmULls, GBpenso
GCoureommenali@  eteiren  Hewl GLMID?  GULLTSBLLL L Bh. ¢. Gaumsommenalen o Fgl  GUEIOTEID
6T6UBGITENETEY  LOMWILD?

(i) smod SoL GHOBSESUUBLEUTE gm CFe] @uemsTéasli Bb. ¢. GauTsmmens SIHMBE 6IRIBIEILD
HIOMIBHME0H HTL_(BLD?
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10. ueg (A) BBE wdwg ucd (B) @G wrsHyb eiamL ewpgis.
u@s (A)

Gelyss sreoplsnsy © siren LIpEahsmiseaisd Gmab@b Gsuluwnrsalu sl L iissisd Di0e0H! GleulILwmsr HTsublsns
2 oiten LfBmpamimeillsd Smb@ ewelF Frdbseh GFULNULL SULLBIG6NN SHailenmy WLsialevssianil 16
HeFIOTE e Geuliug  gagl GUotBplul G, s dapsold SULLGHE U BGloThss FhHdldH  Blmer
GHmmbalLbGSlsEBS. Csuliun G IDTBIeMmSS GHMBLUUSHBST @ CUTSH (Wpenm unfbufiug sHefld oemienig
LLIEBT6OTE0BETHB@GL LHeoTeE S enld Hemreunmy LIsTems0aHemenl LILLIGTLIH S ST @LD.

(a) (i) Geulu BLIOTHBD (LPENBEET WLINEnNEI?
(i) & weienellesl Hemiamimigdh &bl igamm mas Goulnd G onpid Ursrer (psnm wirgy?

(b) sweldyrame, Qrigh @ ompuls Grssi uriuste 10m? oo om Salls saaumgd SHB o 6 §n
LISBTENE0 2 _aTisTH]. LSl iged Geuliub EipssliufGaamsd SalfiusBsns Weieaiedsr F L sHls @ Smas
@muug e (beading) QUi Geiengl. sempulss Qaiefiiubs QeutuBlmso 35 °C o b senpuilsi
o "uss Geiupsnsy 20 °C 2 b @b, SeulewiTyd HEBLIg60 Sl 8 mm 2 10 Sewiemimguien Glsulilidb
sL&SMM 0-8 Wm ' °C™! o 1b su@lb.

() @ owm shdlomnns 2 6fen Gallils SLHHV IHHHMET FIOETUTL QN6 611,  616060TH
GBI BHM6TUID  E)60IHIbT601Eb.

(1) = _mdlwmren Blensvsniouilsh wieiisiellel Semenimgd HBL 1anTLTH 2 sien Geauli G onby  efshmsHd
B6nlldhdb.

(iil) @m BrendE Geaius sbs @ein] wrg?

(¢c) #s8s dmenen CuibLGHHSBHTS B (b) @B GOEILULL @m Held HeTeamTioH
SHBLIgHEL LSHl0Tohd: Hemienlgd HbBoehdaem B oL sosm gu 10 mm suefl
Oeual o _siten @euGauraiipid 4 mm Higlienlld Glsmewil. Bh Hewleningd HH[HSH6I
o siiell @F GIL DL Heoemimly Wehiems) UWsTUBSHSUUBHIDBEH. DHa o 1 LhSH
Gautiuglensy 20 °C Gy Guew LB SI8% Gausman Geuailiubs Geanugsnsy 35 °C

@b, euellullsr Gauiud sLgsrm 0-025 Wm™' °C™ ay@in. 20°C| g, 9] |35°C
(1) LLHBD srigusiteneuny &, 0, suslwen (peoBew Glsuefld seenmgd Hol1gad al EI
o 61 Gupuriniann o 1 Seovsmimgdh SELigar Geuedl GuBuriisd = sien 2 |3
GautiBlsmeussnmEin. o ppal Blenevenioullst Gl enl & SHemieminly WieiTenedgnm. mer .:JJ 0 mml FE
Gautiu @@L wnpm  efelb g md  memlldhd. Ubsaurligen  Geulin  Gpliy T
@euemeGlLien s GlETsiTas. &rértassﬁ allenl_smiiis S igul BenpBolaIamTeRiBE:S HHS. e Y

(ii) 6,.0, spBweuihenn GeutBencols GupioTemaiesit Wtsneu? e ridssil el semend 4mm  4mm

S IQULl (PSHEVTD HFID SHINSHMEHS SHHS.

() (i) mrst (wpupausid @ | Lhs Qaliupensou|n Geusilibha Gailiflsneoud ImMosd 2 sflenenblaueid o[,
B e HeoT6mINg Lsieed LsuGSSUILBILEUTS @ biendars 655 GHoleny kKW h &b
Sl b, 9 _mids eflmlshild Sligwl BenpbleustienB@H e H(HS.

(ii) e Weiemsudlesr (kW h) sgrafis @yund @. 30 ealer, Hald SHLEG wWeanaslB@l LSens @l enLdb
weileming Weeiensd GGICUTHI 30 B sEhdbsTar Spws CabllsnLis Hemidhs.

(e) (i) malenr Gyl eml_d mewiewinly Wsiensuselled @ SHamemed SH&ELIgen @ Gumuriisd Hmp sreomniimes
o _slen @ estBaTl B uos GLuuBn. Geuius srenamsuseiisd Esionm ahes (2 i/ Ceusll) SHmi 19
6ilbe (2_6i1/Geuerll) GuBurinisd yuFs @ ULGID?

(1) GuBsv GXUIIL yFms SBoussn CrroHsld wrH?

A
[ud. 16 0 unfds
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ued (B)

(a)

(b)

(i) oo yrsw smo Gurmelst Guburiys srsbpinelen GUMWTEID ssisusTe?

(i) wflwer @m Yo &mD Gurmst cond OeTeiB @f o &8 Sewsopemd 4 = 500 nm Gev
aa,sf)]gua)uaa sreudlenn  @yflweles Gomurliny Geliubensveniids &Tewid. eislar @ | |G\| wigdd el
3:0%x107° mK eien 613516 Cansis,

(iii) wfwellen grevgi Lrtiuenelel®mha SHTESULUGIL sugl (/) b SHenfldbe.
(0=6x10°"Wm?2K?* sansyp 6* = 1300 sremoyid siBHHIH G@mmsi.)

(iv) @flwedlenr syemy R sieflen, @fwenmsd sgljssinuBn Gwrhs s (P) @berar @m Camensisnu
I, R silwsuibilsd e11p&ism.

(v) ysllullesr Guomuiyiiy @ flutsds mmmgﬂs&@@@ @rr[rm d @50 AmESMeHas CsTami®, Lall Gomuriinist
QUG ugliueelB@s Senldeib sty sl (S) @bster @m Coteneusnul I, R, d oy@lwisimslsy
T10HIB.

(vi) d=250R erafietr, S @ebr GUBIOTEISHMSH HewllsHD.

@fwis urd (solarsail) stsiiLg) @b aleaiss L BnddH CHTEGHHLITEGID.
SiG HIHOMBU LWSTUBGSHEID UmibsiUs Gureipl Gflw  gefluflsi
BB DPSBSHMBL LWSILIBHS (WaiGandasd SHemeniuBh 2665
Bousmsm DISHMHTE sFGILTHST Disudluiwerml. eerfll GuILLsilesll &
EeMiymib  Gsveliw  urtuflsy  NeenendHdl, Disubdmlen o [HoHdme
sllaiiseobH BN BLbwrbil CrrHoHILs ATWPESID. @I DIBGHTmIE
@funl uruler engeud o @ (1) @B &SICLOUBslengl. @l
utdl e Gwsbedw GurmsflsamB GFLWiLC HBEGD DUCH Geuensn
Gflenst GHTHSUNHBED LHBHH GUTHaTS Disvibleiun Gursm
@F o Georall GUTmsT el igmabELID.

2@ (1)

(i) im0 - Hlonilbemes EHENID GTEITLIHENTE [HRIL6T SHHHIISHI WTHI?

(i1) @Awl utulear Bubssms ellTaGasBE Dmsouis seuaiiuisdl UWEILGHSILGID?

(i) m Gum’ Lsfles 2 ko (p) @bsren qm Coramsumiu D FoHs (F), gafullsr &g (c) apslwsibyn
Qums. (FrenL: m GurLaller FH5 DD DNUBENHHIL 6 OBTaiBeiten  GIHTLTLEML eHIDEMUILILD
19 L{OmTaedl FLosTUTL igensimilD  LILIeTLI[BSHEI5)

(iv) mrer (NASA) Bpisusd uwsiu® uriustsy 4 =500 m? g9 2 el @FWil LTl @ _sien e elanse0sms
o _mamsdusieng. @Giwn urd 155 @reogl  urtuselBg:d  GRlweladphse SmLBGD I
1200 W m™? ay@b. u@n Bur Lsiseflemsd @GRt umii 15e o @moiudn efmaamuw GwBso (b) (iii)
@n QuBD Gsremeuemull LWETUBRSHS G SHemibs. srevsurlt GuTl Lsisenb By Foslamud GaTembsiemen
sremeytd  Buiml Lsiiaeir @Awitl urufssr GuoBurliuse:s CeFmigdansll ULB, 2 _hEHsHals LIHLosT T
edrenty  LTaitemand b alsimen sisnald GBI,

(@sfulsn @8 ¢ =3-0x105ms7)

(v) GuBev (b) (iv) @b G L sileissssn Cwrsss SHalsy 400 kg usad @ig sisubsns ellsmGaiefl
Hmeowiiasd uisladmba auibiissn Bminls, ssielaissn oppmaowsdedmbe 4:05x 10° km
HNTHH 2_6ien FHATme SNl subHiE 6I6UaUsTe| HTVD (BT HeMsd) siBHE@ID? © Mimen ellanl snuidh
Aguw BeopCasmianibed Hmhs. aleaisabhds e Galbphs almswd STHEGaSE0men  saa|D
gyflul unw WE e_eholubl allme OIpeEl UWeTD 4iTeow wimngg awiel aig Gwés (&) (iv)
On saibhs CUBILTMGHEBEG:F FOn s Censis.

(vi) @l urdiselen @fwemen Ghraalisien Lbosshdlen slaudaiun yaiuBen@assi?

(vil) ellemissodhdn Gurmssiul L  gwm @flun urulesr  @odbeE s G

. T AN s g n. o . ‘@
o m (2) @M &TLOul@elsngl. UL Gurl Leisalsn  Hleaos Q%
o el SOl Beiens. @sisuflliL e o misst el HHTeaih
Urglesuig, Osies CuTLLsisafem gengsmuid Gum L sissismmsd
Ut 6% 2 _@hMmluGld o snsilsr Hengamuuld alsnFs.
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