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[ omeimisssvmst :

* @evellansgrenr 10 ussnseaisy 50 eflenmmssamsnd Gl e (BT,

# eT60euT ellenThEEpEHEGL ol 61psis.

# el HBrefled SICILL Gsien B Ha0 2 108 & GL exienes 61D EI.

# ellenlsoefsr BubssHHs0 SITILL Geiten DB YDIHHOBMEEG HOUGIOTS eUTd .

# 1 Osm_dsb 50 susnyusiten eflsnmdobssi @auGsursiimis@d (1),(2),(3),(4),(5) ser @audssd LUl
sllemLserflsd afluren isvevgm 10sL1 Qurmsbsorer sl g CSAH0SEHS, dBmas @GS
BBGD @evdbsdbmed SIrLL Beien SFO|DISHOBEDESG DML el EHrels Lsiemy  (x)
ClBausei (peold &Il (.

sefilLTenenl] LILSTLGESHSEm LTS,

L (g =10ms2) )
1. 9e Bnsdanburdand ufiorsmib @eveory Quengles serfln Tsaimearabsd WTg?

(1) denmms wmpfled) (2) urinpsne 3) &&g

(4) OsTLiy Geusmd (5) @6& Ganfle) wrLib

2. 9o Goausnilwy GGdAulsd ysren semefsLulsr 1-0 cm @0 20 2 ufleyment o sitener. ygren
isnelenLuler 19 o tnifleyseflen Bomp 20 Geusmlwy Sisnelent i dfleysenned gwwralt fldbsing Beieng.
@bs Sebsulst @PCsueHeabame wing?

(1) 0-025mm (2) 0-050mm (3) 0-20mm (4) 0-25mm (5) 0-50mm

3. @ enfusLuls o WiIHEHLLE © WiSHs oime Buibslun BF g8 oimet OBT &5 BUIGHILN BF sbhulst|
BT6iEs0 gpstmm ( %) UG, Benuj i sifiuenulsir smfuids Garenid wirg? (susid SenLemiLi] Limdss60Mldeb. )
(1) 10° (2) 20° (3) 1302 (4) 45° (5) 60°

4. 9m &5 - LRIBTES elmss Gsmg LB Uleiiubld snBBIBM6NE & [HEIH.

(A) oeman upwelli Fwiorte Smadam BuTasd SemFullsd ergymenensy.
(B) gsienpOwnsig Qsthn Curmsissfsr g wThHIn Simel BT é (& Bl eBTm .
(C) @imau @By Guimalen &I SraEasimear.

CuBenbs amppimsfsd

(1) (A) LraATD 2 _EHEmOWITEIS.

(2) (A),(B) sydwien OT1HSHIID ©_HEMIOWITETENE).

(3) (A), (C) sp8lwen WwrshHrb 2 _ewenLOLITEIENEY.

4) (B), (C) syfwer orhb@ b o msmiowmeisne,

(5) (A), (B),(C) sudwi e16060MD ©_sWIenIDWINEI6HE.

S. o _melB srLiu’ Geeneutm @F @ULTeT el GoBuyiy 158 eaubsiIu Beten @m fd Goplulsh

P GIB ULB BTG UBHEH CsbTeidaEmg.

UISIeBLD S BIsemend HHHIs. ° )
(A) gasufliorem o BHsH &1y g Gursmedsd BIEVE (S -
(B) sags iy old Gorsmnsse aedsrans. s
(C) Gurgims smyemonssd CHreHuls Bubsium GF &dbHuls @0 UGHS BWsSILBSFME.

Cupefihs smpmiseisd

(1) (A) wrghdnd o_swieniouineig).

(2) (A), (B) sudlwien wrshggd o swmisnowmeine.

(3) (A),(C) syflwiem 101HHTID ©_6ewIenIOWITENEN6Y.

4) (B),(C) sydwien wonh&yb o_smieniowimensne.

L (5) (A), (B),(C) oy a16b60MD 2 63i16mLOWITETENE.
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/6. @ Wuwysusdt (g ) ubBiw Ulelisumd ambBuIbemend HhbHis. )
(A) Bs @6 Goolgemgd (lepton).
(B) @ apsiim @ound@saienmsy (quarks) oLengl.
(€) B Fanlle) @1 BevsHyaisi Henfleflond GG
Cuop@NHs Fmbuibafilsd
(1) (A) orhHAID 2 cHenOWLITEIHI.
(2) (A), (B) ayfwien 1om»ATID o 6mTeniDuIT6renel.
(3) (A),(C) sysSwen THHTD 2 amHTenLowITaTens).
(4) (B),(C) spdwiesr 1omhHHID 2 emieniDULITETEns).
(5) (A), (B),(C) aydlw sl6060MD ©_6WTeMIDULITEIENEI.
7. Gmyw () 2_Ler gm Gurmefisi Geumsid (v) @ TmelsT suswyL] v
o @l &M LU Beiengl. aimmen CHOITHS @ LGLWITF
(5) Bmy (1) suswenuienw WsF HpbeH eMHbHHs0 sumBGHMILISI
0
0 t
s s 5
0 0 > 0
0 t 0 t 0 t
(1) (2) (3)
$ s
0 E 0
0 t 0 t
4 (3)
8. @m alLH H s OUSHHWI TH 2 6N Q@ CEFBIHHDH AT Ut FLSEIOS  SHUUD
8 kg m2 y@ib. oim WIS BHS GUUIDTES FPeauiL U HHEGD H6H Bauemst QBHTL_HHHHe0
40 rad s7' wrprd Garemds sHul SPsESHIBH. 9k WLIBT PuHsn 10 s @B My Guired s alL{BLD
Gurm slgsh Garemd s 20 rad s @hes Gopéaps. LTAGSILLL PHISHSHHIH LGOS
wirg?
(1) 8N m (2) I6 Nm (3) 32Nm (4) 40N m (5) 80Nm
9. 9 euraflwsd GCHTeNsVHILY  ESUsOLIT6 QariuehbGaimsuls o aieng. GQurmsf  aflsoemsvuils
@elws srgd 80 cm eymeyd Gsremil Gufirasd 20 umod Snnis, Gurmsil  ailsbensudELD
LFenaushSHIHBHEE@WemLGui o _sitem HNTD wirg?
(1) 40 cm (2) 76 cm (3) 8 cm (4) 96cm (5) 100 cm
10. Sgmsit 1000 Hz g 2 il 960 Sisneudmensiid ESTID @b (PHO G Hsnsowner GBIH@GH] @mmadl
09y Baussdsd BrGr @UnGHaDa; Bhig v uop aualulsd galuls sHUTGL. CHIEGBHHEES
Baml_@Hid eaufsi Wigmsit wimgh?
(1) 1040 Hz (2) 1100 Hz (3) 1111 Hz (4) 1900 Hz (5) 10000 Hz
_ Y
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11.

ugBLulleh Wsismhed Hrem v uBpiul aflgh

(1) gbmsdHsn s alldys QaTLiyul L g

(2) ssiuls sy ellgulst CEHTL LU L.

(3) mwbpelst cpsipmd Guss elBuL el GHTLTUUIC LS.
(4) Gamem 2 _[hpd @il sl sl QHTLILUL LS.

(5) gsuflorem 2 hohsd ST el s QHTLTHULL G

12, syusny 2r g 2 anlwi g &yren gsaisn sul L& Sl 19edmbHI SLemT
rey e el @ el UG 2 @mall STl Bsirsneumm
BHBUUL BeTengl. Hligsn slghdl uGgGaullsr yelluliny snwowib
sl GUmbUTEID EhHEeHHHE Lsisi
(1) A (2 B @)InC
(@) (5) E

13. A, B asiignid Bm ged 1pHevssit g Usienulealmbs Hn r @sd o _siemer. SilLsiTeriuilsd DN HSLILBLD
@005 Gopiey wlLmmst peomGu 72 dB,92 dB sy, siysiefuisd wasd A Beir gails QFney
I(Wm™2) aieflein, owisiefuisd (pssd B Bel @edF Gandey wrs?
(1) 1:31 (2) 101 (3) 201 4) 251 (5) 1001

14. @i @eor A Peveviomiiulel (Wasiienind smsisd 200 (puib@HEbD Gmemd gmais 400 PHIBE®EHID
o eieniel. (PSS Bl aufdHs apso Geurevimstey V. =110V e @f ouLed Geaursopmensy
WHIL 6 QBThR&HSILBILEUTSH dig@rirs [ =10A glLb uriSsms. Glenewruiledr r.M.S.
BGaursoMmmenayld I.M.S. L L (P (PenBGLL
(1) 55V, 20A (2) 440V, 5A (3) 220V, 10A 545220, V,:5.A. 7 4(0) :58.V,..10 A

15. gm Senié gupsoBoamaulss GoBUFiLTsy sneudbsILLBsiTsn g Fful BIaUSHBED Guomuyi i mE fsnt G
o siten Hemsouiiisd 2 _griied @ewisid 0-36 @b, siwsGwssulst spndd H5 30 rpm (BLOLHSHE
Gpifamsn) o@D, SipsBuomauls mWSHIMHSH HramUD aIpbSF CFslrs o WIHsULEdH SHITID
wing1? (=3 eleud OHMsim.)
(1) 4cm (2) 12cm (3) 36cm (4) 40 cm (5) 72cm

16. GeusuBaum Hyallwmisafenrs GaFuwiul Lsied (Wpenmew
10 kg, Skg Henllaysiieneneyoren A, B siaiignid G Gl ipHei
o el S LI Beieneutm @@ &L men dal Guoburiy g
smeubaLILL Betener. QU A @b@n CupurinibBaien Gu 100N A B
o siien @uesSHUTLG 2 gruied Gemsd 005 Ei. 10 kg 5ke
Oully A @be 96 oL alms 100 N UgGurdlbsiu@b
Gursl Gury A @ben Guiy B @@ 8w o_siten 777777777777777777777777777. 777777777 777777777
orpsTaEs  alms 40 N g, Guly B @B sl
GuopurinIb@en B o siten GssIUT B 2 Jrile)h Gemsbo
wresTs  Bmab@n?
(nH 07 (2) 06 (3) 05 4) 0-4 (5) 03

17. om @fHs Ganubmeouisy Wsvsdifibpy eurdlijmsi 5107 mm ausnyh@Hn CFbmOWTE BHEGTD QF
el 1 QUDIISDE 9T 2 mhHE WBnIs GH1sd LUSLGHSIUL Corsng 2 _sisng). DN HGIDCUTH|
SN HBHHHS 2 WIHHULF Gauliupmso  woMmsd wigl? (2 mbdl  esufioren ol flemasdh Flmstr
1x107°°C! gueib.)
(1) 0-1°C (2) 02°C (3) 1°C (4) 2°C (5) 5°C

18. 2 meli3 &ri LUl Gateneurm @bhe SHLWsEHD @k 500
uBpluh Osrssiu Gesner. uBpfluls 1. @. . 6:0V "
o @nsED 965 Gaumst ABHGU LDSHMISHHHHS ' R%GOQ R 2309
o585 soL o gl smLul R, @Bed @msts 2 smn ¢ y= R350Q
GoursOBmsTsy LN R.330Q
(1) 07V (2) 08V (3) 112V y
(4) 20V (5) 24V

N J
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19. 50m genapd 25 kg Hewfloyd o sitsn m  Fyren sUip @m elonss V77777774
QUSHBOBHE PS@HHTHS OBIRGEHDE. 2 meili ST L UL Beilenaurg)
suippiehr swnden mefuy s 2:0kg Hefaysiion g Gy GenembEIILL [BeiTeng).
SimeuBstd 20 cm g 2 LW 9B GUEGSH Sy sWibnlen &SP mieiuilsd
2 eI nbsILGSSng. sulbBfsr o sfenwd gigiiy SIMLUJDBUTHI  SigHei 2.5 k
SIEMEVHETLD Wi ? 5m 5
(I) I'5cm (2) 220cm (3) 2:5/cm
(4) 30cm (5) 40cm
Y
2:0kg
20. g Fpenqpsiten B sbUss By Bupmadbe, 2 LU (heienen. Rbsiblilsmsilen @uisbsein LNetaimomm.
&1L grelwbgdlen  wrimlsr ol @ (x101 N m2) el L1b (mm)
A 20 1-0
B 20 2:0
o 1-0 1-0
D 1-0 2-0
deieumid sappiseilsd 1% ©_enmisniowmeng)?
(1) sl 4 @Be sl QUi B o . (2) sl B @ne Wsl Gufw Bl d o .
(3) asbl C @b sl Gufiu Bl é o . 4) sl D @be bt Quiw Brd o sm.
(5) ereveors s EERHGD 8 B o W
21. 2cm sevpujsiien @ @Gsvgmen Guosbedwl el L HLID o Ayeusbdlen Gomurining Wl Gl Lrss
&6l meubsLILIL Beisng). @HHLHms Hren GuBuriledmbs GwBsv Bwiusne g@m 004N alms
CpemauliuBOIallsn (el UL 2 L uBME L BIOL LTS WPsILTs), glyeughaer urinipenes wirg?
(1) 4N m-! 2) 2Nm-! @ INmt @ 2 Nm (5) 7= Nm!
22. g9m e WSBmBBILLL QursT o Gaurmd Gammsn @l igs WSHHNmHH HITD () @60 WTEIpHSHID
(V) @en oimemsv WasF FAmpbs allsHsls amsEElILS)
VA VA iy
0 - 0 0
0 7 0 / 0 r
. (1 (2) (3)
v
“ P
0 0
0 r 0 r
)] (5)
N i

LI b /
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217.

\.

o _malD Sl iU’ Geenautm @m Wsab gBdaore @pruis (pameaulsd Sy r & 2 LW |
Foufband G oy Lgl. Uy @ifuls asnrow 2r B aFafbss OFlasBbeE G
susl FGaILLPeNBILTSS GHUPulastCst om&iLr LS.

-
auGY - '

LasuBlD FnBBIGMmETd:  &HIHEHIb.

(A) ePulmiCam msGD s JFsfbss CeiiulinlLg.

(B) @ifullss GuoBuriing wpHssF §65) BTG WLmksts iHsflbss QEFuiuiulL gL

(C) eUlduls seeuae] BTG WOLHBIGETIS DNHSFHHT GCEFiul L gl
CuB@&BI5HS mBuiseflsd

(1) (A) br&H&ND 2 smenouwme ). (2) (B) rH&HD 2 6wieniolmeng.

(3) (A),(B) eydwen wriHA D o avenwwrersnal. (4) (B),(C) sydwisn wrdhslyn 2 euienoulmeiensy.
(5) (A), (B),(C) sl 616060MD ©_ 65iT6DIDULITEITENE.

@ wipt GaniuBmeouln CuswmiLGd gm Fyren 2 Georsds sbluimm s @F @l I utdslspoi.
Ueteumid suengumeilsd e1g sblulsd o siten @l Lib [ 2 Lal &0Dulsd o sien eugyl elljund P Gt
wipsnsy 106F FApbhe ellHhalsd ausnd@BbalamE?

P P P

(1 (2) (3)

0 I 0 I

(4) (5)
OsTHmasUlsy 2_siten @ Gwsvsdw semienimy sisomeussisn CFjha agy +3D (HHCWTHST) AGLD.
@ alsvemsy el alsbameowTsad B Gellud anyb 20 cm usad SBULTsT, BB als0sms0L 5T
alenGID @allud SHIyepn Wimsns?

(1) @ala, 50cm (2) @Wey, 50 cm (3) waley, 12:5¢cm
(4) @Wey, 12:5cm (5) @fey, 10cm

o melB S Liu Geiten opssoneis sl AB @er pemd 100 cm 2 b 2V "
sl 10Q 2 1b @b, 2% gk SmLul R o Lgub 6. 8. &l 2V gud P n—

LBESaNGBHHHHS Dbdh HMLMUILD 2 MU §h HOHDIL@ID CHILITHSH
OaTBHSIUL Geitengl. Afw 6. @. a. 10mV 2 _sien gm WHbeS Foplms

wemb 40 cm eend SrewILL Beengl. R Geir Gumiomend wirgi? A B
(1) 790 Q (2) 800 Q (3) 900 Q ,VC)’
(4) 1000 Q (5) 1500 Q Mo

SHHTH CEmPpun® o sien ZSSU N5 231' Pa gymd GaupnGuing Msisiwmd SHienllbmdssisy s1gl SreolLBLD?
(1) @5 awoursh gimibosud @ Be0sSSITaiD

(2) @B UGIHHDID BISHE BHULHBTHBEHLD

(3) @F swourd snlsmsud @m CuTHhsyaId
(4) @I 2ioursh Giellbmewd b Bluybsyaib

(5) @F awoursh selldmaubn Bm CuTHHIlTeisEnLD

J
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33.

34.

~
sasueTiey 75m’ gdb CaTeNiL @ SMLHDH opulmsiGm @nsen auelullst Hell  FILUSST

0-04kgm= 2 b @pILjy FjLUGST T5% 2 b eu@b. <65 OGauiuBmeuiss oen KyTelufsmmsd
BiybLevsmLw GoueiGoafar, DiemmuiL e sisususna) Guwsvgs Byrals Hemiley GaijbslLiGss GasmBn?
(1) 0-5kg (2) 075 kg (3) I'0kg 4) 1-25kg (5) 1-5kg

OpTSboBHH0 (peleiulsh BmsEID (apsiipl Lisiel gimhisst gm Foubs (patorafulst o _Fdsensads
Carem®  supnuGSlHmear. seubillsd @b gBpRGT @aCamaaGID gBBD +g UG APy
SIDBRIGMIUD (PHBHTenluls 2 Fdlmenddmd Obram( aimasne e Lo elsesmanss GauwuiLGD
Glotdhs Gousms LFAWGIsHT, ApsimBTD GBBHSS GuUOTEID WIFHTs BmHH0 CalsmHn?

(1 4 @ -4 (3) 4) -2 (5) —4q

aLTsd B ® 2 oLw 9o Sislusdamere om Afu deains Bsrembd gn O guisd o sien s
CupLytiIb@s S6 @f awpd H G guisledmbs alGalbsiuGadma. Bsr LHh L (P> L) .
Bfler GoBuyiledmhg Gsrend o wWHL 2 WIHsU' S 2 WFD wWig? et &sE elamaFsmenub
miflsir LFUL@enaieUILID  Lmdaseds.

ke ol @ o
(1) B (2) pH (3) l+ﬁH 4) pH (5) B 1WH
A, B aishigund @ Hewind Carentume Fjauso Gopurin] Guwsiuyssmst o i gBr &yeliidhdeanmso
2uSHULL Beitener. Garend A Ber afl b Gmremd B @6 ol Lo senyaunrdlungn. ome 6y
GauliLplensodb@ Geuliuordsiu’ 6, Hsien) 8y @wsd Hamavemnsain @aflifFfluamiw il (LG smer.
A, B guplwsiipiilen GHr_ssd @efiiFfunssy sismssi wpemnGu R,, Ry ou@ib. siiaimeieeiiis
515 2 6WIenLOWIT6S]?

|

(1) R, =R, @) R,=%R, (3 R,= %RB 4) R,=2R,  (5) R,=4R,

amm eufliu gl snlLiu’ Gsitsn Synendavgy 2 uljig 5GHFHHs0 +10V
CsmIBUBSSHIDS. Veg @6 siiamama Guporend wirg? Vi, =06V

sleondh  Glameis. 50 kQ
(1) 16V (2) 34V (3) 46V c

4) 52V (5) 74V B™Np

1 kQ

50 kQ 2 k0

30°C @e @mdein 100 g Heflasiton Hmnd —10°C @ Bmsein 100 g Heflaysion Lafdal o
P SHTeusOl L OBT6isenhdHs0 HBBITL eI 6 Caulil LfDIBBD EIHNID FHULTHMTE BB ILIBE M.
veldsl puiaigid Bfamid sGaug Gsrsiamsnamst wopGw 2x 103Tkg 'K, 4x103Tkg 'K!
2 b usfldsguist o moedsr e wanmp Geultid 3x10°Tkg™! 2 10 ouE6was GaTsis. Heveneuuls
B Geuliimslenay wirg?

(1) 5°C (2) 0°C (3) =5°C (4) -10°C (5) -25°C

2 @elly SILOULGSTTD 96 FwTbsih soLuls OB1GHUD 9® g R R R

5105 semLuls GHTIGHUD Crp1Ghbelul Esiorer. HmLulssis HmL () rwv—wv—vvs;—v\/\?j_
GumIonemiEsT FoWTSBsuT, FwHeBT B masaunD. LsemD Fammsaisy

615 SIIBLITEGID 2 swientolLimesig)? é é % T
R R R R

(1) sorhsysd soLuls Caregulsd = sisn gaiGaurm Smiufluflsm reenh urub QL LD
aGrwsTailan BT,

(2) OarLis smLuls GasreHuisy o sien @subsurm sHmLulbgs GmsGsulb o sen Carsmnens)
allpFdl gByuwisnasisir@ib.

(3) QsrLis soLuldh OsTeHulD o sien apsCanm Hals s ululasn SoLulsn urjbss
(PP susHEOWEMLILTIHID OOTHHEH HENL FIQUIHTEGLD.

(4) ww sumeowsnollengHid Cuidss Sl FOMHEIH HmLulsh GsrEHulsd o siren sl Guiflu
SIMLUIID LNhed  @&HmmbHHTELD.

(5) wpap susmsowemoiisnBID QIoTHHs HwL aUHEVLMIDILTE 2 silen sbHCaIT® Hefld Heml ululengin
SMLUIID LUTTHSSH @mmbHHTHID. )

(R

[us. 7 =0 urisbs
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36.

37,

38.

3%

40.

S

@1 BevdPush @m Fyren e yoob (E) Bpe e

Bwnigib 6% Gousnen CsuBmry @evsdyen @b FImen HMHBHLI . >
Usuld (B) @B&gF OQFmigssts @umnigd aisn 2 @ (1) Gaub i ; | 5
o @ (2) @aond &M L UL Beiengl. @auGleunh FhaoiyriLid s s V. E sl
G glysiiesis g LEBIGH Sisneuissrid (LpanpEuL
(1) osfsdams, owHsfsaamns. 2 @ (1) 2 G (2)
(2) oPsfEHMBSHI, GHOBESBH.

(3) GHDHHBSHI, DTN 60660,

(4) GMBIHDBDH, GMBSEHBDHI.

(5) ofsfoaalsma, 1oTmIeISs0meD,

2mm syepwsien @k Gomren G5 Hpiged suslulspmire ScmsT! pysy Causdhsi e ellpDIBSI.

SbsmEL ol GF (8) sjeusns HApseioeis sasaee o s g Gsten BiH el ausilulmmns
allupd (pigsy Geusmld wing)?
(1) 8cms™! (2) 16cms™! (3) 24cms™! 4) 32cms! (5) 64cms™!

@ OFslas EBHFIDLIGSS Sewmsnty fwbadlsn iy o meih
STULUC Baitemeunm gn  Sye  Gomurlieny 1oL BOL LTSS
CEBBHME. Hen CBUILIDGF FWIHHIONS G SHBB 6l
55 SFWHHEC LG bsI, Seiemmy - Hyou Senl (psHBsi
afBw  Gasvdlapgm. SHyaubhder willeF &ily wrg?

(1) V2 (2) ~/2 sin 75° (3) /2 sin 60°

2 2
“4) sin 75° ©) sin 60°

Quiw EREGEL G UFIUMEaSTST @m BidH SIS 2 Wb
h o 2 oL @f SSMEHSa e aaubsliul Gelensg.
smadula sgbes A LaEtst gm Ffu SenyHaelnha
OQeusfBuimid @m S B imed 2 malB erL Ll Geitemsurm
smm@Euls gm olafibledmbs @m SHeogh smpd d Gsd
Reudhadh LBasmal. simdulsd o sien [Bfls o wrb (y) wirg?

d* d> d
) 5 @ 7 G

24> 4d*
(4) . E (5) sy

wemBu m, m, slegd SenllaBamenb g, 2q eT6anILD
gophGmah 2 i A, B sieligd @@ empruL
(charged) sieflsmassst gn Fman &SMHHI LOSHHBEGHF
QFmGHeHsTeE o mall  srlLiul Garenamm  pspeul 1,
2r esienid  SL@IsMmaT 2 sl eIl Ll UTengberled
AurigHampa. A, B oyflwsibisn s@asi wpampew v, v,
nm.v
eTeofledl, el HLD ’”2‘,2 @it GupoTeNd wirg?
11
(1 1 2) V2 (3) 2
“4) 3 (5) 4

A, B, C stanignitd elpsiil QUUINILSEBLET STLLULLB6IT6N HHSHS HHmDs HHIS. Fmppfledt Ly F
m a5 Apbs lsHBsn amsGHGEID Leod Gormel WTg?
(1) F=BA+BC (2) F=BA+BC

(3) F=BA+BC (4) F=BA+BC B
(5) F=BA+BC [: : F
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41.

42,

43.

44.

45.

2_mall sriLiul Gsienaunm Slenlley m g 2 LW @f o Gsuimds ;
@i @elbeureimid memd 2.0 m g o mLw B Henfleups @
s isaiensd om Hamedehsian Corai s Gemsisnlilr Geensi. :
SID®msIT BmIbHoTs Emhd@d 91688 Gsusner 2.0 m B HHIT 60
GameviL el sllsmmUILITG B)enantd s UL (Hataiss, BlsubleumpmissnioliL
Gl uFalt U @ WIBTH Chrem CoumssHan HIPEVISI ST
&6 2 aien swLuller Sapsman (T) @eir BB © siter HibLufsi
Bupemsn @poLmE (2T) aueb. @emigs Cosram Gsusd (rads™)
wimg?

(1) | @ B¢ 3) Vi

m |;

(§]

4 3Jg (5) sJz i

X, Y aaigd @m &jeusws Osreienaiefset o mals :q;
SICLOUCBesnannm @m Hobs el K o Let @ sbilulsmed ‘+ ) K ‘ |
BwambsILL Bileer.  OpTLdssHh Cosrenersll X @b @f | ] Al
gmmio (charge) g eoupmsiLBD =165 Gouewsn Y emmULLTOD = : 1 | l =

(uncharged) @mbasima. % ¥
e apriuce deiien Qamensnenaflssii LB NsOumD SnBEiGmeTS HMHIHIS.

(A) Garsisnone] X @sv o aiten gmmid % ABH  (HMME GBS,

(B) Garsitemenall X @nes @mb8s o sien Cauremmene oimsl OHTLHoL GumIoTEn &3 60 Hib
LOTBOTL_ L&

(C) Camsitenenall X Gev Bpdbal emaubsILl Geten F6H8) oiHei  OHTL &SI GlumIom &0 &> 3 68
QIMIUTFIITSHED (@ DBE HIMEI.

BuBeiids gnbuisefsd

(1) (A) LTEHBTD o ienowTang.

(2) (B) ons&bd o eweniouwimsig.

(3) (A), (C) gifwen wrHAID o sHIeNOWTEIENE.
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Simgaurdl SILTMSTGD. HabHar 2 Fdulsd guelednbn Buhssh OFTHGD gn Gif SpCHTHD
UpEBE, HebHFHe Diguisd BeBL uislBe andama. @ilseh smeds &) omyards@iim Gu
2 6ilell GUSGLUTLH 2 griieyd @G 4 26 SHHe%

(1) u=2tanf (2) u=cosb (3) u=tan o 4) u=2sin@ (5) wu=3tanb

yslileowd &bl @m et utensulsd GuBgd @f 2 uGstels GuesLUT. GF sba), ysiufiiy
ANWHBHF F6F), Corhss shgl adue wpeopw K, V, E sydwsipfamsd SiiuGasimer (Nesmo
QBT mIn®allsd 615 2_emienLowTeng)?

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

SIBHEVD @ g@UID BeNd b gguld 2 e Wl @ OFsusubs HIDLNG HLID
ABCD gisngi o mall &m’ ool Geisneunm @ 2 mswmes Uit
b Csrewilh GlFsvguid e Bemoren GEJdh ST s @By Hendss A g

SmEUBBILIL BTN, HLID susoll LbHESHABEGH BUSSHILIGSmEL.
SIDIGGID HLHHs Lbsd AD Bp@0mLGuw 2 sien HIgh r o
BoeEGICUTEH HLEHH0 S UGD @Uiid | 4@, L& rk 'Y b
g1 o _siten oy &1hs eflsnaula LmwsT wWrg?
(1) “th 2) 50_11(""'“) 3) M r — r —
21 a 2 r 2w (r+a) D a C
@ Mol _ab 5) Mol rr+a) :
27 rir+a) 7 2w ab ' o
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(46. uLSHSIB &L LLU Geiten  P-V  ewfluL g enmed  g@f
@l dw amuels gm GNSS OCauiuslwbs sl Lib
abca aBHHGHTLULL Beiieng). Ustell a @sd  eumwjele
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() 177°C (2) 227°C (3) 300°C 74 BT
@) 327°C (5) 450°C :

P(x10° N m2)

6

R R
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0, @b GuemiulypsEGL H6H BGeumen penen Y
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Blemew oL WIUELEUTE FUL S anflGw o siren
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BaL UL Belieng  F1 LD
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aEMiUsSHE 2. (1) @b &1 Liu Geren mewiorels SHned SolsFd o msei b
SUPMIGLILIL (BETTETSI.

2@ (1)

(a) A,B(@wm ownelen_asmsmun o), C siend @ibslin Beien penoredd Hmas aweulldduis
u@GHsensll CQuufiGs.
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LU LeDLGHGD BHme@GI0mL B 2 6em Sy HNHHFoHHMD 600G EHMBLIGVTLD.
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(¢) ulLenLwh &HmD  gempewrsip CaTHWwEUTgH sl L 3 AT
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wsvioTels Hm@:ds saiaduls yadlu supsilell CLUmIDTEHens (:__ 0
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@ e

............................................................................. = 40
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(c)

(d)

(e)

2. mevsmay (WM LWsTLIBSS Bfls sualunssd Hei wenmp Geurib (L) md sSienflyorp Hridmsi
Gept LU BeTtaiiessit. G wyemopm LfiGarsenaipems guprmsoli] 2 @ (1) @B sm Ll Gsisis).
Cargprreiomu  GeusiBu aBiLEBG @F SBUUTd Gl LUSILEHSILGSEIBE.  HHBTS
Bual'L gn Caiys sGorflorel, B, gn OFiys Sba) ey@waeb aprsIUL BsiTeare.

EULIyd @LoTd

GlaranBrrail
Umlimds s

2 @ (1)

(a) (i) Cargpgrais WptursaulausiGa B SLILGHH CausmiBh. om dmid Gom igsnell

uwsuGsSS, GQargdnrreit  NpursslulaysnCsm B @ iue  Besmigw o &he B
UL SHmSHDH Hlbs.

(i) Qarglbgrall ptiundaulausiGm gm Galuwralamus OFmisHs CasmmgusTsng.

Fiflw ysitemg (%) g0 LWETUGSHS, GardBrTalll IBluraaulasiGsn Geauliuwmsilulsi
GOp Bmose Casiigw @ 2 GhHa Simoma GHNlds.

(i) @ouflesreemenulii Oawenowns endslUT L Garalnfyraiuds Geuliupensv  100-0°C

oy 99-0°C au@b. @aBeilu siyeamd wists B)mbseonn?

(b) (1) gbmalw OsrgdByral sGsurfloreflullsd BHLT Seoliumsd SHATLIUSBE BriSe

uwsiB &I 2 mhugsnud  GilindGas.

(i) GwBso (h) (i) @B Gl i’ o @hugsws sflure OEIGUULET 2 ® (1) @sd

o _siten GUTHHSHTE G50 alnIb.
@uufGsrgmendsts A, B seianid @@m Osuliuworaisst o sismer.
Geouiorell A @er aiFs :  —10°C Osmdbsin 110°C susmnybeEin
Oeutinonell B @er aiFs : —10°C Osridsnd 60°C susnybH@ib
sBeurflorafuisd o sitsn Bflsr GeutiuBlensosnul SisTILSBE sleGaliLwrallsnull LWSTUGSHS
Ceuemi(pin?

BuuilGersmenuied Bmiset ahb@Gw  Helley SenefBosi  wremen?  isisusnelGHenen
PRGBS HHs.

AuufiGsrmemenuisd Bflst @mg GautiuPenso aurdlienu  EILSDE BrRSsT  61BHESWD
LfiGaTHmaM(pHBLI LIgUpenBHsT WiTena?

\
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S1EHENENUAL
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()2 @ei GumTISHBSET Qh BETensuemLL 91,6 B siiled 611G,
0, =

5

(g) (1) BuufBsrmemenuisd Gsiiys sBeouorfliorefld@l ughensd SmanTy (PHMAIMUILI
LwebHS @piguion/ auwirgn? (Fflwrer e uls @Sps CsmgBe.)

(h) orsmeush @meusi GuBGHHs LIfCHTSHmamIE CauwimBLTg), Baidbsliul L Qargnyraiuis
glewilallsil QFliLoner GuBoTed 128 s BHHHS. sy WwHmpL SIeN6i (B BENETILLLD
LWeTBSHS  wremeis safldHsn GunGaetny Bmbs L @ Guporend 23 X 108 kg!
AH BOHDHDH. ai@id GsiosiuL  Osrgdpyrelulst Haflaen 10 g o6  LDTETaM6H
LWsiUGSH S eITe. GhbHeum HIFRIOTS  LDTEwMI66T Oubp L @61 Gumiorendhmss Hlends.
2 _miss sllnLenul ellshehTands @I Y QB H&W0 HTOHHHE UL BB (Bb.

Bflsd  Gaiupme oiFsfiy 10 °C s Bohss. B Hablauliug  Csmaersne)
42 x 100 Tkg' K™ sy@id. (2342=234 aon aBsss Coeis.)

3. 9 eemL s Hoduwralawt LLSILGSE @m sty oiflubssi aArefuhasn  pnieys

Gl genl Brisst Hiswill Caleiigusiang.

(@) e (1) @B s cou @sten oflwbser wsb AC 185 ulf aifwsdsnm re  Giflay
slleudibe 2 LUBD §F guEnd sffls utmsow amis. s5CsTEH s AC Bb B3 ifleit
ubomsd Gamemid (i) gguyb appileyd Gsmemid (1) sub @nlds.

A

G et el
(b) sHflsn Aol el Caremd (D) g Cuiedds oo (1) B ©Hbs.
(0) ofwsHsn gyellubdlea g sy (1) Bborar gm Commeamu oflugds Coramb
A, D sy luabnlsd s1(ipsieb.

(d) domPucreiulen QprensusrlgemudF CFILEhOFInSBE:S CHmauLiTe LflG&m Hemen(LpsmmL
LIQ(LpeNMEHEN6TE  &H(HE.

~

( . . T—
(N =B Ceniufmeod Bisr Osm & Gautiplsneoud wepBw 6,0, @b, BB s iy
SGHIBA
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J
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(e) gm Ugasrgwrer @emwpd GUINImHE S b@ib @f oald shenpsnw diflw Gosnaemul AUTE]
AGHIH

WL L OTHGSBEHL LWSTLGSHSH0TOIos OT6misusil emsaust aurd) Balsimrsil. BrisbsT E3HEIL G |y
I (RTCE: SR 711 U
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(g) Gpremsosm igsnut Gifs) sillsussd Seniosisy Mensol LIBHAWGCITH 160 140

oL asnellenLuflengid  Geusmilwy oienaflenL wilsngib 150
SMOSYEET 2 (1 (2) @i STl Ll (Beisme. / /’{’;ﬁ‘l‘ﬂa’k‘f
A ) 0

Eeususmioallsdr surdlliy wing)?

2 @ (2)

(h) @flw Gussuladmibs oflubms asnru s Geramsvsi gulsi Ghiy amdlin 104°55°

o0l SiaNGbHUILBASmaE. D Gl QUDIDTaIGHMBHH Hiews. smeiBHemstl CUBIDGLITH a1
siemalanLuissr 360° @aila®md @msts GFsvsoliuLalsisnsy.

(i) ofwsda Bsrembd A=60°00" eaeaflar, oflwssen Srelwbdss wiad &ty (n) @é
Heldbmd. (2 _mise @enlllBg Eumenss el DL eusnsmienll LwsilbBEEHIE.)

4. BHmIn UTedmBI LWELGSHS @m Gsbedw swiluls @relubds seniulesr GaliLbmeod
Gasd () mé sasBel uuELBSHSH55E @m UfGFTHmalpmp  @UpmISIONIL|
o @ (1) @b &1 Ll Gsrsng. 50 m senapd 0-1 mm el Lgph 2 siten @ OIPODBUITSS
sracdLiu’ L gm Frren sbl @f o @mer elgaill Lsmihda@s Gmrensoll LBHl @k Smenen
S GOIM &HBUULGatsngl. swliuls Srellwhdler semLddipsa 30°C Gsd 1:55%x10% Qm
DG, uteuhHEe BLs BmLOnalb@gms Gndts @f 2 &bhs smLul S CsThasUIUL BT
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[ud. 7 =0 unjbs

Download all Past Papers> https://bookbeekid.com/resource/past-papers/



AL/2024/01/T-11 e s

(@)30°C @b sl amellsnt smLsnd Sress. (T=3 e sihbhgih Glomeis.)

() 1) 2@ (1) @ 2 sitsn @ Gouell ‘X’ Biwd GHECs CFTEHSILL Gaiemigwl EMer
0 aufliu_sHmsHd &6l HIiUL Beten B0 euenys.

(i) mrseir Gy (c) (1) @0 sunybhs amplen CoHemen wWiTg?

(d) ®bdF smensn BHBBIL UTVHHILET COBHTHUILSHGHF OFyd ST LLSTUIGHSILIGHH
Coueli(hld. @BH@ sTeuamBH HIDLNH6T 2 HihHemeu?

(e) @uufiGarmamenuisy CHemaIILIBD gensnl iSHwTadll 2 UsFEIIpld 2 HUUIGULID WiTens)?
9 _LISTEWID :

2 (RUIUIY

(H () 9m srouGstsm QeutiuBamso 0 (°C) @i smefllar HanL R, syseab HpI0 umevd
alulsn BrGyrHs Floplsnsy Bemb [ (cm) @ysad Gmiinls, _S_ﬁ Eb&ETen @ GarenslamiL
[ @6d sipsis. WHHIL utevd ST (Wpanend SHHHEHHBMMLI Lmhasen db.

(DI,

0
BlugHuis
S1EEER AL
SIGBIHEY
yH15
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ﬁ,uuj,f.ﬂa‘\"
(iii) BB (f) (1) @evnd (ii) Beud slHw Bomemsusmens Gxjsg 0 BiE s18C) (@ = 1) blpsasiig
Beit CHICHTI B susmyenLl suenIaIBBGHH CHenauliLBGD Gamrameuamwil Cums. S
(iv) GuwGsv (/) (iil) @sv s1apdls Bmmemeuuilsi LIFNEHIGMET LILGTLGSS atenyLisi Ligdame
(m) @B@L GCou BHaeNH () EB@GWwTen GHTamalHeman 6(DSHIS.
Y s s s R A B A B e e A e SR E et
T RO ARG o SRS - ool ST 1 F 1305 b e TRl A 18 s
(v) @ @maren gm Cosremsumi n, ¢ pBLsuBHled sTHSHIH.
70— o et e N S O ol o AL ) S 1 1 A e i W ot (e i
(g) dsiisumd 2 @ (2) @B ST LU BsTen auenyenUll LILGIUGSHS @ 06 Hanilbs.
(-
! Il - & i
SHEIEE .
T e : :
iR f
09 Ho i P! H
e e e = S
: i S e R S
l : Be ‘_ !
07 +———— - ‘ >
0 10 20 30 40 50 60 70
Gaiumensy (°C)
2.® (2)
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©55) DG eCoItnePeing ...

@

el ufls
ment of Exi

M5 h

ofy A oehgoixand & o Eane oconbooBalgd 8§ sem 80
of.Exa Rﬁt’gnS,JSHJ__ ukaa Sani @GL‘ZIDJ)JJI:I ufienad 4

GLBDB @csu;;, obm oy (ceed @6@) Bwioas, 2024
HeOalll QUITEIH HITHIL UG (2w HyU ufleng, 2024
General Certificate of Education (Adv. Level) Examination, 2024

\ Physics

1T

enBn B 11
Quengassiwed 11 LGS B - s Geoy 01 ‘I l
==,

BTN leTohdEnd:d 1THATD alenl  61(DDIH.
(g=10ms?)

alleh@hTend @It 1960 (scientific notation) eupge0mb.

o U @F o gnyemors e 65210 m @ HFL STAHSEDHE WL LHSI W sy 6:52x10* asm

5. Usitaumie 2 _soyliugHenit sundlsg ellenmasenad efll  s1(1pgis.
ueléslly e Fob@salsy 2 @ (1) @B sn Liu Gsen uslsslly 155 FnbE@D
soundgen (skate) o (blade) uaflasly 1651 @F Spsssmsil TGLIESH §m
Gosbedl  UalEsLRL UL o HEF OFUIEH SHEGD  Usibsl ghaLlm G
waalLenso (lubrication) gBUBHHIAFDBH. BH ‘SiIphed 2 HHs0 aMUILBID. FILITSS 60
SvaElst ol Cupurinist Bsmb 30 cm 2 b oweod | mm 2 1 @b, uslldstly s
FRHGD @ FUUTHH g Sas Hlapenwll fCurdsen g wallss Frsmyem
auaflioai 60 oypdhshdar 20 WLmIEG suanpwsisn  oi(pEsHmBL  UrGuirsdsssub.
LslBsL19H@D sndB@mLBuw o sitsm o _gruiindh @emah SBamsnrsll aflunTg.
5660, 2. @ (2) @b sLOu@eterern  FOUTHAST S0l  apsild  2_[HETSH
Lslbsl 19F S&alnid HeilensBs @mig upatambsss Qaaasbars gBrGuwimm aburgL.

Lsidbal 19 165 FmibalF QFsua] S alssh SHTansull s snalhgid HeieErpbums
usidas puilainsd sliurshs eodsi e gm alems F jGundlssiiuBalsimg. Ewmigh

FrE@ almssst o @ (3) @B srLlu @arsner.  @ng G oog ualdsly  16g)
FmisHF GFsousuflal Henle ewwp P g @m FULTHSHIEGD  Usilbaligulsi
GupugliiB@ B Guw o sisn OgrGmsl Usianuyn L sies P @ben G @beiflm Guw
o _Gien HIFIPD @D, usibst pulsdmbgs FUUTES H 2 EHDniuGD ailmauls dmid
FapiD Hmeb@HoHIs spid pemBw Fy , F, sy@b. e Ll urengullsil Sien) R aL@L.

ualdsly e FobdHF GEsua] @i SHHRSH  (Spin) BWHsHME DL AHHE
o @ (4) BB sriLiu Gaten pastiy paaulsd Ffiu ubseT o sien &jsel EmbEId

o @ (1)

Havgulsd o aiten allens F @it sl cpsvid ualldslly 185 smbds GFumy A@“”""@m i
(pe1Baindbalds SHemsmiuuBHsmiy. E6HCoumst FULTHEH 2 66N DiSUMmSMLIL B & SH160 \\ !
2 WiHH maubsUUBL 2is0sus Ladbasligular Grpuriis 166 smibals Glasem. ! A
usleslly 155 Fpib@uay waGammbad GasvsnbBurg Cub@Ness OFwms B e i ! :——a\.'
sTe0nE LiB) B (weolb uslibsligmilgh Selell alegl ST 2 Wihe mabhdib o wis omws | F
Qammstadsimny. @FCswusipsms GaTLjFfursd Hmbud Hmbu HemL G, [ e o A Oy
miy (P LIHTL S FRIdblE ! BFFILITHE!
Aexflel] m @ 2_eLw UMby 155 FusHE OFsus] @n DLl uslbaslly e siapr. ': :2?2‘;’;@
Gupuriny s gm Ll utmsulsd g IBTd SHua CFsoabGuTEl 2] 1H L senendsimg
1

9m AMBFL Dvmsl LWALBGHHIESDI. UBssT Bndeh Bdamjss Usllbsl g
Bmmenigd CHamauuTan (mIbEHSHMS CQUBIISST APl HBHIBESEN GBUBHSILBS BB,
(@) ‘SuwHs 2 HBHE0 IS HHHEH WTHI?

(b) (1) eupsniowimen  FlUTGHHIGmeT  SenibBmE@n 60 kg glenllasian  guha
usldsl puls Cumugin e gm sredsd Beimrsd, s Uelbsl puis
Guopugiiy 155 2 EHpID DWHEBD seisaisie? @ FUUTHSs  Siguis
Gupuytiiesr Liglistay 300 cm’ @b

(i) e sunpsmiownel FOLUTHHBEGU USsorsll Lsiisslguisr e Fmiba@n
aliLngms oenllbambosTso, o) uslibsl guisi GuBburiy W o EpBob
olpdhsDd  seiaene? 2 amruugHulsdnbas usilbally e FmbEn
aglinges  owodler  ufloreamtismen  IBHHIS CEHTEH. B Slg

Guomuyin e engeuld GQFsisumbivaid ClaTeilsm.
(iii)  @8emba, CwBsv (b) (i) BB CUBD DI(PHBID EUETILDEIL 60 DI(WPd:8d 56
20 11 BQEsms &1 B, (auaflosis oipdan 1:0 x 10° Pa ay@i.)
(¢) uslldsl g 165 smbHsF Gosusl @ma] @m usidbslpuis Gubuyily e
SIRIMIGID  (LpeiGaurmasadld Gl sy ?

2@ (4)

J
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(d)

(e)

(&)
(h)

6. (a)

(b)

(c)

(i) vaidsly 165 spbds Grsousflar AubssHst Hmamu Crréadulmemn elmauls gmpy wWrsH? o mibsit
ailsnienwl F', o sudlwsupnfst s1pgmim.

(i) Gamnmewnd o yFdluGosisr, e (peaiBardas Gasiso (ppuyor? 2 ks el b@fil GIIHms SHHE.

(1) ®revdbenen WwiBmieusbed apsold GnTLFFdlwunrs’ UrCwrdssiiubn syrafl allsng 180 N asflsn, Budsd Hans
aufiGw 60 kg ganflaysiten uelldbaly e smb@uaflar ajupGasd (a) md sels. a=30° aadb Qasis.
s e Cam HHH@HD alnassl sigeb SHroa@audlsmen sand ClETeis.

(ii) ow] gueladmba uuSMSH CHTLES 5s BnE uiwdssw e spummw &5 (v) seisisme)?

gR

tan 0

2 @ (3) @m0 vwELGEHS, em e Ll utensulsd Lsldsl ity 185 Fpbds Crsunflsar &8 v g v =
@enmed SHILLGSGIBOSHS BTl (B,

o2 @ (4) @b SriLiulGaTsmeuty ovalsd UBSST 2 6N Fajdeil GlUsHT BBIoh®sI Wing?
usiiésty 1We pLennrGy 60 kg Seflasien gm OGuen = @ (5) @B
ST LU Gaiensurm Siwns BULOULL oasenla @f 60 rpm Bomewmd
sHUID @n HoabeHhal oAFmsl ubnlld esmhgbSapng. oma Ui
2 @ (6) @b sriyusismarm ] Gh MEGMEILD s 2 Leaiid W06h
AL Oora® subsh SHonH Em eSS  (PHBBIGL  ereumigasiming.
BULOU L ndbse gaibleumsrpid memd 60 cm gud Hewfley 7 kg squpb o _smLiw
Fymen CHTe0EHeNTHd SHHBSLILILGUTD. MBEHET Gle0s0TIDsd 2 L el sighdlll LG
46 kg Hewflapd 20 cm SaTD 2 66T @ HeWND 2 HENETUITHS HHSUILILGOTID.
wpoprsll Uaenmmisl Gm emesepn 2 sn 2 Led 60 kg genflayp 20 cm
SLEMTWD 266N @ H6RID 2 _(hHEMsTIUITHS SHHGHLILILsuTID. Hemlle) M2 1D BHsnid
Lo b o sen @m GCarmaliBgd Comghsis @ (Wensienwill LMl D
FLSHBIoNG Smiib %ML2 @anred HriLGAama. Heanlley Mo b oy Re b
2 M6 e 6o o (hemenulled enioll SiFsnFl LML DB FLSHlend HmULLD

%—MRQ Gented HILLBE MG (1=3 aie0 sIBHHDH OBTeis.)

2.® (6)

(1) mLenor®Bn GusHsnilsl endHeT (PMBTH BULUIL HEGHDLEUTH spndl oFmal uppsl eImHeL U GlongsF
LG Hplbmnd semls. appd oFdpen Garen dpl Boh@ulam Gl o sisn HNYHmSL LBdsanibs.

(i) SEUmMLL enEEsT  (PBBTal  Lssurmisinn gmb@in6urs apbdl oFamsll uBmg oeimeLw Clorhass
FLHFHINS HHUUSHMSHH Hle0b.

(iii) @ BHEH. DOUHMLLI DBHB6T (LPHBBISI Laaummiisl Ll ghE@GDEUTSI DinumsnLil Gomemd Sglenl rpm
By oufl b,

(iv) GuBso (h) (iii) @i eilenLsmud HTOILUSDE BHhssT LLEUGSSW iy elglamuds GHliiGs.

(V) owugpsniul Qan_dasd @pnd Guissiun GF sodamuud Bned awend Bussiurn BF Folemuub
soldbs. Gmdl Guissiun bF shbdullsd 2 sien WIBH&EMS aHmeD alsnd@aifone?

(vi) guelsldmbg GHTmd @ 60 rpm Csrans sla smLasnd o 10s abborsn, usiibas guiedmba
LUB®st 2 _eiten  dafdmaisn g LIrGundlssiur Geuswngl (pmdbald  elsiause)? OFWsI(LpanT  LLTTHeD
SlUmHMLL GHTem ST(pBHHEY 1DImINDs EmbHamensd Oasism.

@7 @ Waalaimed gm SIuulL siefulsh o e tesiuGh gald Gafle [ spmaud BGslLsd bHienpsurll [,

symad @oidsr, siystalulsy o _sien galF Gafey wiLh (S) @ @ FWSHLT QI SIILIBIHS.

QI oEmusiiorahSar aehdlemmsd o emLndasiudn gald Qape) gm sitsfulsy 2:0 x 102Wm? sy@.

(1,=10x% 1072Wm2, log 2= 0-3). prssit log(ab) = log(a) + log(h) sienl LWSTLBHSHEOTLD.

(i) anyerafulsd o siten gals Ganfle) UL HmmHd HTamsH.

(ii) ellwrensdlsd Em erehFlaiimpst Gapiiis, aisiafulsd o een GTHD @eddF GFfle) wi L 1b wrgy? ailomerdd e
Bm sehFleisend 2 flur ysieiuledmbs Fosnyhsls @mbAanbhamd GnTsis.

(1) @rewiLmb 2 _sosll Gurflesl GCHTLdsdhHed CULIT suFdlsst Gsveordh GCeusmsmuisy
elonahismends semGLUglusBE sloramsaiams Uplildsainign @sf oimsssi
LILLISTILIBSHSUIL L6, g alloTaidhendd: GsmiBUglushe @ wealss Cralulsd 2 sisi
@edF Qanfey w1 Gamphsin o 30 dB os Bmds Cousmnibwsisir, allomsndhademi
Qgalulm Ipudssiubn CrOITeHs @mphaUl g @ellF Oepfmeud ST s.

(ii) &6l SiEmevdmamend; CEHNHEES OFulIBHGHID GMUIIGHS Digewand G BLIGULSDETEN
o _amgmeamand dnl BaEDEGD @ma BgHsiT (acoustic mirrors) LwsLIBSHSILIL L 6.
o _@mellB  &Sr Ll Besmaurm uells  (Lwsiiu®Bio) Gomugidsr  uyliuste) 4 m’ g
2 Ll @f gmF oo gelsnw 10 cm? uedldh (LwsTuBD) Guburinfsr uFtusTeay
o siten Qaalld@snGon Qs Cauidsimg. qm allonaihmbs SeBLIYILSDBE
gmg syoulm . Caswngul @aphsULF el GFfe) wrdH? spuismsd galF
ghd 2 _MehaliubGamdll Unssailoas. @ms Slebol GFalbgiiam B o sier
CapishsimauilsBurs geld Fagl GpdsiILBassmeblusmsd CsTsrs.

Qg g

~

J
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(iil) @) @snusioteand b sichdlsisalalmba om 480 W gell aigsvsut Upiiisssimg. gm dyren Gomren
el uTbusd @pHABOBZMS Csisim. (T=23 asn aBHHIDH CHT6H.)

() slorengAnen OFalbellan Bu o sisn GaaibsmaulsiGurg sl o el Fhduis 95% &

2_mlehaboalsh, gma ol @eveomiosd gm efotend &aiIIgHEILUL HHHE 2 WIHSULFH HNTHMS

GuBsv (c) (i) BB Cubp CuIIETAIGHMSL LWSLGHDS sTem. (/5=224 son aBHHb OHTsib.)

(II) elormsAie gms ogsGm B o sen GraibmmsulaCuis aslioai b gald sbBulsd

999% & o MehaCwalst, gms syoulsl owm alorad SeHBUYESLIULSHHE 2 _WIHHULTSH

anysHams  GoGso (¢) (i) @B OGupp GumoTaHmsl ULSILUGHHE TG, QmF  PRHGID

Gralb@ian G 2 sien  GFsubsimsulsdiCuis ¢alF Fb8 SpHalLBagsmablams GCloTsis.

(d) pemyuilsd Bmb@D eutsll CHTbEGb] Qo] Hab@ Gl gm GBI UTng aufiCL SHMIHGE FOTHHTINGS HE]
w1 HHembam 3000 m Heas@has 2 wysds 125 ms™ Gausbdlsd UBSGD @m aloTaighmad seiiBLigbalamn.
Gmyb =0 @s0 sfionenbhdedbibs ChTHGHHES: 2 sien damig ann 4000m sy, slorerghalsamm pinTbaiuGo
gedufen Wigmsn 100 Hz sy@ib. susfufsd gsiufsii &8 300 ms™' ey@ib siend O,

(i) 1=0s,1=32s,1t=064s AW Cryruseied Hengulsh 2 _siten CHIGGHHESHH Cal @b eeduls omensid Hreis.
(i) CupePos Bmwmosendd CrIb (1) Bbe afiGr Gprasw Woms (f) G wipmad &T.GAHHEG PO
LIGHLOLIQLY UL SHengd 616D &b.

(¢) g WGwredg (supersonic) Hremy eforend 3000 m 2 _wysHssd HmIG@:GF FOTHHIOTE Gousd 1 G
Gmit utem®d euPGL UBHAEIBEH. s UTHSH0 susiulsd geluisr &a v SLGID.

() u<v,u =v,u>v g Hemsoaniosenbdds Hrang alloraibHal b Sreulill B e om{Gast HHcL
UL DINEV(PHRIBENET  GUEN] .

(i) Memsvamio 1 >v @M@ ré stew (Mach number) M, wndé Gastemb (Mach angle) @ (oné salblile o Fdld
GamembHan oemyand)aydus weopBu M=%, sina=Y @wusbimmed amFuUBIBSILGH D,

A i : 3 2 ; Vs U : : :

Hreny alonasHen Gaimsd 1md 2 aaler, ChTH@GHMEBE GBHygwis GG sreny aioraid G seisusre)
CuysAbet Wsen] oeumbe o6 (wwpdsd (boom) Bsl@h? owewuysbdsd gaiuls &5 v g
300 ms™ ey, 3 =173 aam sIBSHDHIH Cansis.)

7. (a) uptdgpsnsud GeWBID CISHILIENG cUMTILINIGES.
(b) apeiim Wenionenm  mentanimy Ul HHlenand  @ETuissn  euprflar Simrard  @ljashaled  BhaEGHUTn
(i) 0°, (ii) 90°, (iii) 135° ewemid GHTHBES Codremimbimst 2 aon Gaupul L Hranseisd Blensob@EhHHThd
BaTIGhs maubsILL Belanal. @aCamm FhHItubHaib @prulsy 2 sen Aysul Heopumels agand, Hysl
Bgedsir o _wiyb, @TiiHE CaelGw sipdsd o sien @yeu GoBUIls algeald @wabemnns STGD Gm
UHDUIQL UL &6Dd  6U6N] .
(¢) upinlapemends Gewmad T @ 2 mlw gn SHrausda Cupuriiish siemmbsiwsd WebHs eIl dHbbs o
A Heinod Borengds 2 wWihsUl s oy (1 ) Bnorean @ Cormeumill GLIDIS. Beamenddan Hlyalwd s
L7658 B o o Hasdsr LTHAUIRID smpusID @b, Goremd Gl Geien  BalwibHben
ArsusAnG0m Cw 2 st CGaThomsd Coremid LFHwCend Oomas. cpmy r 8 2 oLW @ Gorsbsls
SHENEUETIR) %mj S BHLD.
(d) Qammemiorfl o sien CrruTeNEmsn BamisTanuspatss Appisd hs o (st @mUumsds HaBLIIUSHE
Gamulsi (Hay) Garsmean GauuiuGaamsl. Nbs o tysear Appfsn ugilpameamius @eonpdalsimper. Gamuis
Banmamansstas sabbHIILL gm Apify widfl s Srer Comd gewibmbast 2 6N &hhdsh G6T HIaLLGHAHMDS.
(i) GuwBs (¢) @b GCubm Gasremsusmwl LWSUGHHF Frpryem AmBy 16eH VsdssHHbS Corend shHbH
gismlldamosais 2 WIHsLULE oy (1 ) @b smilbsd. SboHsdHle SILTHH 2000 kg m™ ay@ib. FTgmyem
Auysfer Lgindagensy 6:5x 102 Nm™ sy, 2 s aloLamu mm @6 9 5510 HASHDGHSH HHE.

(i) s o (yssT Gmbdamen sead HUT Comsamoriag Cwy (positive) siabd SremlILLLT6, ShHbs
gl bmmse aufupn. Canulsh Garammendd Gwes (d) (1) @b smiss CupoTEGSlE LFsnn )
09r = o oW &hoHssH Hleflbmbssi LLSLGHHIUGD. Qarismannorf 2 _ssn g Gurwreiluilsr #piby
wreflulsd Bohgemldmasdsi U GOl LTE AOPHHTs, urHdsiul L Apibiler ugiiipamaienud Helds.
o missT slenlenwl ellEh@EpTend UL 90 @ HFSHTAMHHMDE WL HHLHo.

(¢) eyemy 04 mm g 2 enLw g wuljhsemens @nd urdbsiung HApbfa wr@fullsd Bmaodahotsd
BHMiIGHSH meubSILI L Ts0, wulfdhgiemen srupliubmsbd seflds. srhmsm fppia o jsHa) 1020 kg m™ @ .
ApBmb@HD saiamys@m G o sien OH1Bamead Corambd 30° @b, o miss allomLsmu mm G Siligu
W ameiBes sHS. V3 =173 e abHHsb QBeis.)

(N om Qodsaisy slagn smyssn 2 st Apikis Apgeiamen o amLtagn @@ Wa Hyous dalflomwl LwusiLGhs
BouGmn BETHma (WMB aIgaImDASILLTD. @ arsigen fub) wrafulalmbs fugeismen b @aEHEHS
Bxpensuwimen auielB@ s 2 st 2_sien g SAnib) widfuledmbs dpigeismen ab@usBGS Comeuums
susy QanemBsiten slldHid ersusuenaurGb? @G wiFfaend@n Anpia oL jhHlast FwCoand Corsis. o missi
allemi_snl B)H SHFW HTMMBEHHGHS HhHb. i

[ud. 12 gl unjbas
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8. (a)

(b)

(c)

o @ (1) @b SriLiud Gelenauny B0 w ud Higly 1 gguib 2 _anlil

Cwsbelw  GFsiubd HHL QS  algauupsien @f 2 Bsuidd HLHB v

SMBIH. Qb wormrT @Urid [ emd +x o SevsulB umugd  ©iBs5 Beusmen

SMbhHU Ut SILJHS B g3 2 el @@ &mer &rhHll s  HbL el

SMHABGHF Camghsis +y Hosulsd sibGaama.  Be0s e s sHafen

baje| Gamd v, UG, 2 mF Hee oELwiulL (s Hslige

Gsd Gomuginisd 1wemmEuUBLHISEST Hrenn =Bxs Gaaman &P Gopuriiis

GG BphssT sehAulBHGD. SNIBUTE HHLgs Gosd GuBUIBED &P 2@ (1)

BGupurtiBelm G @f 2whHs albdHunsd gpuGHHILGD. B Bamrsn

Boumsvimetiey V), sreiliBio.

(i) Bammsd GsumsbimsNs) V,, Bbarel g Carmamud Hhsi uny LTHH B, gl I, sLsBHuils grsogs
sl Gukigd Gsobhraseis seaelbms n, BasHAT6r bmb e, HHl st Sl t HEUBRB Gus.

(i) B=04T,/=32A,n=10"m>,e=1:6x 10" C,1=2 mm aisflsir, V,, w5 sionis.

(iii) Geuml siHsmeNl|ID LOTHBBIOED, (WPIdH HLGBUD Beosdyeisais bais CassdlGs 0T @ LTI
CaumpHomi el —x Hmsbd msbsULGOWals, Ganrs Garsmmanels UMWIGE a6 Henl Gumb?
© _MIEET aflsnl HBI HITnhGMmand: &Hihb.

(iv) GuwBsv 2 @ (1) @B sriLiul Gsionam 656 HaoownsasienGuig, I E sdluer wpspbu gf @soghgye
g HibGn HMhs alengamwid Gammsd e ysvsd Ganfleaneund @pldbalamer gbmd &TaldHsT DanpmULITS
gOBOULE BeUusBeL uFsrs ChITe b G (TpD oivsg wipTs)  Sminds, v, F . E oydu
elblsuTsiflaNgid HenFHEhad, o Henl Gumpn?

¥

BGeamrsd ailsnenalll LsosfllEsT @ HMHS Lsuhdled aneubsluGbCUTS)
Baureommena] WOIHHTEIGHMET 2_ewIhausHsl cpsold GQamiBUGSsEimer. g
Frrenm STHBHL Lsobmall Iniiiusne 2 m (2) @i srl Lo Gsitansims)
alGlauTamid 981 DimImULILID BT sTenTeRNHMEBUTETET (LPmIdHE;GHMETILILD
FIouFID QUL RIGMENU|D CBTEiLaayD SuIHGHS FLOWTen  HTTHH60
amaUbBLILILLaaoTe G)h FT6IFID UL F HHETH6T LIISTLBSHSLILL 60TLD.
@ sensd Bl HmSTHERH@GWMLGL 2 sl T STHSI UTul D iTHEH
1'4B, ayab; @nig B, oz gm salld smala owwghdhs o sisn '
STHBHL UL SILTHIWTELD. 2 @ (2)
(1) Wewr - Four elHuiledmba Cammd (poiG@ssies amimilbsms N, cwmr R, gULib [ sydwusibaommd
O@TemIBeien @ I LF FHmaflar eniowihalsd MBS HIHEHI UMl L JdHa) (B,) @paonen @b Bahrensusnuis
Cumis. Coremsuuisy 2 siten wmsHBL GHluf igsnsr GuWwfHas.

——

(i) N=1000,7=2A,R=012m aaflsd, 9 smsisn emwwhdsd o sien srhs0 UL L JdHH B, 226 sl
(H,=4mx 107" TmA™ aemeyd 7=3 sisnad siBHsis Carsis.)
(iii) GG (b) Glsv syiU L ubHenw o _grel, Bm smeisend 0112 m BMLEHHTHH0 maubslLG6IaT6T,
DBmGSmLGL 2 siten Fymsm HIHBU UTW SLTHS U QUBIDTETSHMmEHD e,
gD CuTmelisslsi spndlsd sdlamend smfasng Canms Lsveissir
LwsUBHSUUBS mer. smpsnensus &BilF Fio Benl g  HMymiseisd
gBpiUlL 9B UL smGHd QEHTamh OFs0sD HT6E FTaUFIOF FH(HeHaN
2 _siten @@ Fipsvid Flsvsyl @ (3) @B sr L Bsitengl. Flevsdsv 2 siar
S(hETIBEDHHGS Fraugwrar, a8H @LLHmed OsTeml CFsdsvd g
Buevglad mma (S) gm Camrsd LsvailLel Db DIBHE Haneons
MRUBBUIULBTeNE. Hped Flsballsd o 6iten HHeiHaisy Qeiml Hlensuiine
amst S 2 Lepib Gamred ysosluLspid suflsngwins Gms@nursl gm
armen SMHHL Lsuld ST lbsiin’ G, Gamrsy sl Gaumsoppaash sigleniil
Uminisb@omm el OuGo. Fevey speond@uns gsiGlenmm suflenauimda(ipd
QM Gauredmmanelh  Higlisnu 2 _swiTéha, gipndld sdHow oiihsl
GlemsiTeuen®dF  FToHSHITIONSEGID.
(i) Gamrsd ysalulsnmsd UpiibsiuGd sugin| gme f, aeflsr, fsvadsi
apmd 1Bgmer [ Gmaner gm GhmanaaniLl jb @60 ST(HHIB.
(i) f, =240 gliyssi/ Grbssn asier, Fsvslen apndls &8 @ g rpm @B sofss.
(iii) dsvedshn appdle &8 7200 rpm g elchanCuig @ aFsfldamsd Hmall CHEMPBLEHD CausmiBiD. a1FsFfdbamsd
amall Oamibubl Camisd ysvaluls @igly Wigmamend Hlews.
(iv) pamLgpsmpullsd  Guilw Gammsy GsursdBmenaymementl GUBISHE 2 GeTdmbeEnd @Gl L eTH
GHOMBLHH BT LB HSILBAsimar. @anmsl had Quiflis Bamrsy Gaumsdimenamamst 2 _axil_Th@Haidl s

S
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(a)

(b)

(c)

(d)

=
9. ugd (A) @Be svvwgs usd (B) @be wrsdyn oL auwsis.
U@ (A)

SOLEHWH L @ 2 w9 sLsHD ArelubhHann QauuiulL g Gwsed GRS [ApasD o
(1) @b s i Gshansurm Benb [ gupib SiGeod W gauid Sigliy 7 MUD 2 LI @ Gasioums &mbHBsr

BULY AU (LPBITETIS).
b= (——-iw—)-\ G
w y
/ N

2@ (1)
(i) Geaulinordssd apsussH@st oL R Gpstar gm Garesusnw £, 1w, t idwusbisd spHis.
(i) /=100mm, w = 20mm, t=5um, P =8x 107> Q m siaflein, GalILIOTESED APBHBGHT HmL sniid Hemildbs.
2 @ (2) @B a&rciul Geteneutm Cun@nss Guwededw I 24V
Ceauliuwme:sed  apsdmGmeNll LWaUGSHE @L Qaiud <

I
) 2 I
falsmabors  omilubsrss Galiuorsss Han® (heating l
pad) engenemIDEBLILL Beileng).  QEIlILDTSHE)  APEISEISHET (D]}

40 Q@ puwnd porduys o eolp s o Geerany A - TENG-—T .
PUWHGUBSSIUL Goltener. BSHB  LubsabohoHbs b6 40 Q
oL 2 sien @f 24 V Grym’ L upsil s Os1HHsMIUL Geieng. B ——— i\ E

Gosdefll  GaulILDm g &ed  (psudEIH6T  6F 6l 61 & H & 61 GTT60 c mD
IS GNIHH LGB, Ghmaivner AdFmab@u CalliLhmae
AIPRIGAHBEGH ClaliuoTdsed HemiB  Gembsulgb 70 W m e ® (2)

2 MuUHB CFUIH GauswiBid.

(i) smpilsn dlemen AF, @densn BE si@lwsuinisr el snildh SHeilbs.,

(ii) @enen BE @enm nan gULHmed Haildbs.

(iii) &smsn BE @goid (ppF sbilsind elljwion@id sugiemeids safldhs. Qaliuorsssd &aih CoHmaillimeal aigime
2 6WIL & GHSBBSHT?

(iv) e160sum QEULILIONGEED APEISHIGENMGID Sl DienTeurdrdsiul L, snnis Grhs sisyl aillfwdhmgd
B .

(v) memb | syengi oimsold w @B@F Fwwalsr, sl 2 @ (1) BH s Lo BGeiten Qailiorbssd apsossasi
Gopugiiyt uytissy (I w) @& FrjhAmlugsiamen eland ST [Gb.

(vi) 5 pum gplisisn Gum@noHs Gaulinorodssy apsusshalear Gost GuHLINLIH SeEGF FHITHHBETM Hnlenllid
homlldhéh.

9m Galorédssd Heoa®B  @anilsn 165 @EImrs  aeubsiul L @@ Gosdedul  LIsDL SETEITaT  SHenl_U|6iTsr

APEOEBMmIGEMsTd  CbTemi(Beiienodhand blbmsis.

usoL |: GeulupBleneol L6l SHenLSHHmei DTBIsY EHHB@HD @ S rsilhdleumsd SLball [Hasng).

usnL 2: synbugbslso usnl 1 @er el bdmalies Fwowns BubsCurdand Qaniupama  si@sflaa@neung

HmLH@menr oBaflbalam gm Srelubalamed e baliul Geirengl.

Oauliordssd HemiB qn wrmT CsuTsdimmene| (pHemevll LILSLIBSHS S OHTPIBUGSEME. CHyHHI_aT WwrHfuwsmiods

GeuliuwTohssy Hevgeir sugl elFWHBDEG slsiien HenL GLMIOIOEIS HITERIST HHH MM6TIHES.

SAMIIBEHHE MM AIPRIGMSBEGH ULdEUGHBILUGD @m GBeImiL  sipnsEmen @f 2 ShH  LgEamm

memsoomBafeniiil LWssILIBSHS Slsniodesord. Bg gm Guuniy . ¢ Garspmare 240 V (rms) @ 12V

(rms) @m@n 48 V (rm.s) @n@lorbw @m Corluehaludsss o.q. CarsuBmsiairsll Lg@Gmpliisng,

g Bamsoormrl LwsLBSHSILBS B EbBlamsoormpiuisr (pasiemwd mmaisd 800 Hmmsomair 2 siemar. LW

SLLGHD Memsoonmeiil Lwiiy] @ CrBrmiL Gsumsummesnsuma LOTHBBIIIGES SIMEH.

(1) Bemsoonppiluilelr gHisnsm Gaursommsnsy (V) @M@ (psHsisnio Geutsdipeney (V) Ganswi@siion slldlpsapamen
Qm GCamenausnl (HIMIDF  FiHellsd 2 _6iten  SDBMsLS  slsnienibmab (NP). FHlemen & H(HsMlsd 2 _sitsn
apmeosalsn siedienilbensd (Ng) au@lwiaubilsd siipbHis.

(il) smsmd SHmafenr r.m.s Coureommstey 12V @@ 48 V. @naufleni Guw  wrimiusonGosiar, glensmd
Fmersd BChemsuliLbd ammeumeils srsmenldond aiFengd Sonllbs.

(ili) Gm@ym_L0 Lwiiny Gsursopmensy BensvomBrlule HisnemF @@msris r.m.s uwiiy Gaursoppenais 80% oyEib.
el (wapenowirad  Fyraaul Grermi Ll uwiny GCarsopmsiey 24 V. erefleir, mlensowombafiules Ly
r.m.s Gaursvmmensneud Henlldhd.

(iv) mewsoommnd 24 V GrGymiLshglsd 120 W o mismd @ SHmiodE aiglmal supnigGSeamal. s Geuliuordgassd
SHNTenInsHd, Hiensmuley 2 _aem ausy @YU aenoulanmsd HISTUn L sussler 10% sieflsd, Blansowmmiluded
LS. LWL QUL HnHd &Henibhb.
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(h) A,. B

u@# (B) )
(a) eysimsmnad Gemfbubn @rrsndlavrjassiaiGbs CFumiurL o
(D) @ sniLiu@sisn AND uLameod smenms smsis. BFamm 1 kO
T T, T, sisiignid apsiipl npn glimsndlevgissmsnd Cerean@sieng. A, B
gJ,eé]m @umuuaa(mT T, sye gyrsiflevgisaisn Gamfbumn wenesd A -

S BUUGHHID 185 GeusmsT aymendlervyiy T el Bmss uwiiiy X
mdb s BUUBSHBIB DS HHBmI VCC=+5V gyl uPHIGeTe[HbE!
OpniBUGEsimsI. s Hynerdevgisendeno V.= 07V, B =100,
Bybusd Blameoulsd Vi, =02 Ve Garais. 1), T, spdusupmibams
Camauwren Caefiliuneg @ULmishs 4 mA ous BunsH@d 185 Gatsna
T, @b 25 48 mA e
(i) A, Bagu @m Guiniysesd SV G Bhs@n FheHiliusbmbd HHHIS.

(D) T, @psisn aig gl Hmpd seflds. Balelmhal, T, Blyibuis Blsmsouisd BB aimOmand B (Bb.

(ID) T, @bsrer g UL dmps soflbs. BHalmhal, T, Biybush Hamsoulls Smbalsipaiseid sl Gb.

(i) A=5V, B=0V aus aisemn A =0V, B =5V s Boé@ dbbiliubmsd shoHie. GFsflliuraledmbal
BM0HE LLID SLESUILGNMBD SHMHEBIISHET (APsOlD  aIClaTaEImIGELD T, T, syslwsuppilen Gaminum’ @
msmevenilid (ON oisvsgh OFF) @iiiniGs. samiiysst Gomamnaiuissnso.

(iii) 7| owvsog T, sz OFF ous Qodenéurs 7, B ol glLdmsd smibs. @#enbs T, BrbUs
wemsoullsd G maalemelsend &l [Hab.

> (1)

(iv) deieugpd Guuitiy  HlsnsvspobeEnd@Gn  Lwiy  Caumsommenay V, @6l GUpIoTambiss  Wwinsns? (Nedtaupid
GellsuTh FhsjiLmsabsGD 7, @ GanibuBn urhidmersd (ON ssbevs OFF) @piiiis.

Fhajup 1 :A =5V, B=5V
ghsuud 2 A =5V, B=0V
FhaTuud 3 :A=0V,B=0V

sl @ Hels Bevdsnsmet UiGD gm SmHs  guutefule
2 @ (2) @0 2 siten sLL aufliu Gengd (block diagram) smaus. A, B, audlie Aj=—

Fowis @weEG0eL® rSyd vwiny Foms | alsmg). A =B, —F,
(i) guumeluls Gouiflens oI L aIENEENULI  61(1DHIH. By
(i) Gum@Hs Guuilmey o Lasnamenui’t UweuBGhs  guureiulst  Hmdsd 2 @)

Camensusmill sT(LSHIS.

(ii) A, B, aglw Quiiysep e gf XOR uLsmsouis Goliplems SiCLausmsuisnud shbohd: GalsnsisniliLD
SI(PHIB. DBl LUSUGHS @UUITATIHSTN QF H(hbbHd GCHTnalsDL (PSS,

(iv) @7 XOR uLensv, i NOT uLsmey epdlwsumpenmil uwsiuBshs guureiule SmEsS abann euam]sH.

(v) XOR uLsnsumensn 10mGHanb Lwsiu@Ghsd euiunaiuils smbss smens asnis. Fmml: @f XOR ulsmsouisi
m Guuilmud CoamaudbBabus Hmdsd | obsog 0 o L ByheTwrsd Corhas.

(vi) BB (2) @ &M w & L aifliu S m Gsvgds 3-GuUiiyd Smdball LLsnasHLD LWLsTUGSS,
A2 bB e, Ao 1bB,2 b, A2 1b B, 2 b ufweipemns guuiGe oo 3-Uhm (3-bit) guurelsegfiu
Borshdl sufiliuHeng sueny®.

(c) P,Qsieignild @ suends HHhdll LILsDs0HE6NdH HhHIH. DHBHTHI GUUINLSETNIGHID LNLHETMISHID Hhb

Geursommsney DU L MidbeT SILL susnsmuilsy HILILIL (BsiTsms.

BH(IhhBL Gy LIUICIL
UL &m0 Hihdbsib 1 (hbsid 0 FHHdbsID 1 BHhbasn
p 2VOesLeasd 5V |0V esssn 008V | 227Vesmdsn S5V | 0V s désid 04V
UG QUG GUEHIJ RGN
0 35V esm_ésd SV |0V esmésn -5V [ 495 Vasn &sn SV | 0V esssn 005V
SUEHT BUEM]T GUSHI A

QM HHBHF FBenp mluEnEG P, Q sdlul sunsd HHEDBU ULensuHsT LILsUBSHS LGS srmen.
(i) m amplsd P @er vuwny Q @sit Quuiing s CeTHasUULBsieng. @FFnn SEbhHuTE CHTPBUGEGILDGT
BRIGHsT eTlgungaanfTHent? Hmbaons ellsndds.
(i1) GouGmrm smpilsd O @eir Lwiy P @i Gty e O&HTGoHSUUT GaTengl. BFann SEhoauTm Camfbubeios
UL 0 G 53 A 8 4T ey 1 A 1 01 s SRy 3

>

Uk, 15 om0 unHs
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(a)

(b)

(¢)

(d)

0. UGS (A) @be oo (B) @be el SO G,
ugg (A)

P SDLDHS CHTBHEG WHend Ganusubssius el AQ = AU+ AW ean sigseond.  gaiGeury
2_mitsnuud Cxhsileurda @) memsm.
FEILF  GFWsi(penD,  THT DWpdHd  (Founy)F  CFwsigpens, Gsmelsord QFwsipmB  ssLIGIBI TS
SHHBLILIBLME  WITems?
@81 yeerilullelmban Csmmia) omsnanr A send @NHS Bwmenidss asim CFwsdpespsmenud By p-V
auflCILSHgH LGNS ausnys. F6slILF QFwsiIWD, WTBT DiWHHF CEwusipamn, Copeisaons GFwsi(pmB
BNy (pemBu AX, AY, AZ stends GBS,

(1) Gumuisdsh ellFb@ gbu BHLbeHGETsiEHD Gawepsnm wimg)?

(i1) arendflsr slladdba@ i BLHBHICET6NEHD Qe uwisi(pens wWrg?

(iil) @m Frumys Causiupspulsd @i s P Gsd saiasie) V, @adwibs V, Bbe oiflaflasinbwafs,

AW @bsrer @m Corsvalsmi PV V, a@lwsuiiled s10pgim.

GurGuC. sGrafimmlsamsd 1816 @ waHsiupsTs 2 Heutdsin 1 sroGraf (Stirling) sigheflair GauliLigamail
Oumiupsnms gHBWTS TBRIBHBE. B8 9F Do Bt Al QUMLS, GFHTESHem CaushiBauy CsuliLensuasendbdH
PHobHBH DAUILSET (peold Bl b@EHiD G FhsyF Grwesipsnpuismsd QEHMABLUGHSILGASBS. G GUNBLITET
soGyafin gbsn Hyuuce p-V sufliu ggs bl utens abeda @eumd ST L LI [Bsieng).

10

4 6 8 10 12 14 V(x10~ m?)

(i) smyemmiselt Hbam ab, be,cd, da B BIHEG CFUSIIPOBHEATHID CUHBHEEN  B)ehIBI6HHID.

(ii) yshefl a @ev o siten Gautiglenso 273°C staflein, b, ¢, d eudw Lsitefmeflsd o siten GleutiuplensvdbensTids
BTN,

(iif) be Gumein §m Bemevdb@sHsid CaTl e ams@GHEHILGL §m CauspmpBoEE 2 1 sbsulsd o sism
LOTBBLOTEIS| FLo6TUT(H AUh[_: % (P.—P)V, Beuned IULGSESDE!: B P, P ai@lwer wpsmBul b, ¢ aydu
Uaitalllwatlsd o siten DipEsmsT@HID. b @60 2 _silen Haralame) V, augib. be, da sy@u Gawsipsnpaseisd
Car@doad supmisiu@Gld Ceulug Fahalamus &b,

(iv) sexflliy GEIss5AMHE WISAID ab, cd e CRIGsTRECsTsNG: OoETam®, ab, cd i Cawsipsmssis
GlFu1g Gausnsvamilsd  &HT6H .

(v) GuoBs (d) (iv) @sv 2 sitsn =8s s1BCoMemenlT LLGHLBGHS, @M FobHIHAH GFuwzn Gamur Gaismasmiid
SHemlldb .

(vi) GuwBsv (d) (iv) @b = siten 2iB8p aBCsTaN LWLGLBSHS, FoBTF Cswsipsmp abeda Be SHmenads
&M .

J
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ugd (B)

(a) o_malsd @) X-s8id Gurulst gn H L afliuid s Loul Gamg. 2% V= 30kV B Osndpubd
2185 Gousmen @snlp UL 4 MA Q@b

(AW 139
EsudhEH Bammed 2 snBen #
| _ Gelys
4 mA . - Gl
e—
e—
// !
X -89y &6 iy
) vV OlsusfGu

(i) g Csssaiig @b LGD BeobBrsssisn asafbms (1) wb s, Gosdys ghpb =16x1077C.

(i) g Csrssalng Basdn UGD sssr Baddrdsalasid Cuihs @uasiun G Fbsl K gb H6mT b,
@opuledmbs  sTIUGD Bmssrasals OHT ds BuesHUT GF 68 LDHHMIDhSHHH50HmE
Glmrsitas.

(iii) BwBsv (a) (i) BB sefHs Faulsh 95% auma BasaE 2 Gansdhdsd Galuwis WIHBUUGS WS LITLID
BhdbGH OHTHHSIL HEGHD @m sHmend Gath @prulsmsd aliu’L g CFis Gomamsls LiwisdiLIB g3
SupidssiubD Geuiiu @maﬂ(%mgmuu@eﬂsmm@ Bier Gautiufemsy siFsfiy 57 °C arsa‘ﬂsm il LmiFasv
Hewiley aiso m 2 (kg min ' @60) meniidm. Bl HHGaIG Cansisnena 4000 ) kg! °C! rem siBSHHIH CEBTsim.

by (1) smeoriGd X-sglisefs @smm[bg;ul_& siemeoenid (A . ) egéh senfldses. Ll wided h =66 x 102 Ts 2 1b
gefuler &8 ¢=30x 108ms™ o b ey,

(i) GuwBew @efigs A . @ Gupotend EGevbsls  FHyalubmps FjhgeTensT? o mmsil  allenldbans
HITEMIBIBMENSH  SH(Hb. ’
(iii) @ap UL ofsflbEowsis, Guwen @eflhs A @6 Guuuomend WIEIOT? 2 mSsT  ellenlbE@fiul
ST ENBIHN6TIS  H(Hb.

min

(iv) Gevib@ 2 Bursmissi aIphHEITHS HHHHMaIND S5 Glorelbfabdemsd Gauuiubasipsr. Bap@iu
ST eMIMISBET  WITene?
() () Gadey 5x10° Wm? g o oo X-a8id spmp usls (Lwsiu@o) Gopuyinis uyiiusTs) 0-01 m” syem
o6 vy omesHB LUEDEDE. 9 Crssalh Gbs OMBHADEG AIPEEILGD CIbss FhImiLiD
Hemil b,
(i) omssda Helay 0-5 kg aafar, o pflehsin L o' genen Sepulp saflbs (1 Gy =1 Tkg™h.
(iil) X-s#jsmsll LLgmaTihs alsHsds sblusBEe g ufmsuiGausiel (shield) LUSLGSHSSHDHHS
Was Fmhs Srelund wrg?
(iv) () sdyuys sopriedn  uslunBpuafsend®s SHTUls Usls (LwsiLBLD) &g’ﬂ@dﬂu.] b (W0l
(Sv @60) DisTIHHED gail  (LPdIILILOTETHTED?
(1) o Plehdl o G Fowrs BHHEELEUTHEL 1 Usls (LWsLBD) 2 Pebdlw 2m' G CousiGaiyl cuendHd
SHTIBEDHE CalmLBaHDST SIJemiD WTHTH EhbHsemb?
(d) @5 2 wj 568 @usHrd @F Sgnmea SgsGLEUTE @F 2 st Gesdrs GaualCuBpiu’ G 2 | g6
W LA @ CauBiiid gBuLsTD. F68) W1 Lkisenbam Gu o sl albHunsbdBes Folome Febd ©_sileN
Qm BuIl Levend sramGsisi@ (emit) BeaCapi sHbe CasfBuulmbs @F GeEHST6 BHmeoTHeoTD.
B wsiwsns HLiworen Bgmsmer 2 Ll X-sHjsmentl Ipinidbssnd. 2w w0l LSHmHId SN 0L SHHDHID
ghdlee WamBw E , E, aaflsr, sreoiurL X-mgiyt Guni Leflsir Bgmsdt [ ayens hf = E, - E, enrsd sy0ubio;
@nin h ieg enmi orleSumELb.
(i) onialubdbe E, =-74 eVaysabn E,=-1624eV asaib @muis, 2 wij #bdh Wl LHAHsmbHH HIp
gHd 10U L SHABES @g Elsud g6t ﬁmmmn@w@ung sTeolILBD X-sgir Gurl Laflsn godenw (eV @sv)
B,
(i) o emLmdasiuGn X-s50 Gum' Lals CrOIToHS omebabmed slefls. he = 1240 eV nm eean aBHoio
GlamTsiD.
(e) sdbd, Siewe0 Bomb, omBmad e B waBPbesbL st X-sHisenn Gos X-sHljsenh @eissinheseim
sThImeD GaumuBd?
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