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% Geailemesren 12 usbsniseisy 50 elemesamend QoI BHsiT6Ng).

% 616060 SNMTHHEHHGID OMNDL  61(1DSHIG.

% allenLHaHmefled HILLBeien L GHe0 2 1ol HLOLGHENER 61(DSIS.

1 GemLésw S50 susmpweiien ellenmessT geuGsumamis@ (1), (2), (3), (4), (5) s @evdsL LUl L el sel
Fflwmer oievevg &1 QUTmHSSIOTE allenl_muisH0sHHOHBHEH!, DiHmaalmL GHHTefls0 o 6iten Sifle)mIsH6056Th

& Siemowil Leitemg (X) QL Bd BT_BS. /

SfLLTMI LWSILGSHSHSTaL TSI,
(9=10Nkg™)

01. r syeoywenLw 2 hHE Gomenoreans HraCorsmast &8 V @0 ba®GID BCuTs P HTEGSID UTEGMD
o gruie| eleng F oeng F=krv @enmed sriu@demg. wrfed K @eir uflorewmrd
(1) MOLIT (2) MLIT? (3) ML?T? (4) MLT? (5) M2LT?

02. swisms eamlans BuibsFsHumeig
(A) siemismaule g allemenulsi elend SroHdle OIBILGLD
(B) @i eremienidbasemiuiid
(C) @saimibmasuis Hemialsd SHriGLD
Buoguieiten  FnmBBIGH6T60
(1) (A) wreAT6L 2_ewEmIDWITEIS (2) (B) wrsag6io o ewmieniowimeg
3) (C) wrsar6 2_awenouwimeg] (4) (B),(C) wrsaHr6ip 2 _awmientowimemens
(5) (A),(B),(C) o_emieniowimeiens

03. P,Q eaaip @m BLmseleusion @adF6eme wiLmiser wempGw 50dB,40dB  oyuiest P @60 o siten
@eFCFlalBeb Q alausien @elFQFHeB@&ID 2 siem eldsib.
(1) 10:1 (2) 20:1 (3) 1:20 (4) 100:1 (5) 1000:1

04. sxa160 OHTLIUTL60BEHHE SHBOUTH @efululsd BIiTE6T LWSTUGSSILGHmer. ied eefulwied BrTHMaITH
Bovgim &ATH HIYLILBHMmeNT OFVIGHHINHT sl G TLTUTL 60 CoBosTeTeniubGaBal. Ssleurmmsn 600NM
SiMVBEN(IPeOL W CovaT &HiTdH @Il ety &6 &I L UL (BeTengl.

< /\T_>
AT CrrsHded seugmeiaaiul L siglnis sugy S00MW ey@ib. AT =30mMs @sd Higlilsvsien FoHFQFT [Heeren

(photon &eflein) slamiellbemns wrg? (Wemmmdar wipfled h= 6x103* Js, suefulsd gefule Geusmid 3x10% ms?)
(1) 5x10% (2) 3x10 (3) 5x101 (4) 6x101 (5) 8x101

J
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05. & gamier &g 108 km h!eys o eiten Gumgy 0.400 M el L(psiten o6 siEdlevadanr Corambas) Wng
(Fleveomengl HMIUNsL aU(pHHeI60MmeV 6l6MdH CBHM6ITED)
(1) 75 rads? (2) 150 rads* (3) 270 rads* (4) 540 rads™* (5) 1080 rads*

06. mafer X a8l @rul gemledmbs CeiefCupid sATiler CLresFdd) HhIEUIGBLILIS
(A) wriarrslt  urub 1erGem L i1b
(B) @evsdausion 2 GeomssbHer Sigml 616w
(C) =6am GaGl G BHGID @l uleore SipHs CaupiLn®
(D) &6am BoH@GI DG BHGID GeDLLILL L SHIJID
1) (A).(B),(C) wiew @ (A), (C) L@
(3) (B), (D) w @i @) (D) w @
(5) GuBampBiw sHIeOIsLMED

07. aywrefssblowTsin GilHsH AHTOemmNIE Gelenul @ HITHGHSEBSH!. LIaNHID 6DDTHBBID  HTD 18T 6leuem
2 LU @Vlenl 2 [HeUTHG L.
(1) @ewpulss Bondhamd DDILILKRIGTES G(pemausnil G (HLOL MIGTHH60
(2) @ewpullst Benbemsd JADILLKRIBTHS Gpeneienwl LTBIS GLemTsd
(3) @ewwulsit Benbens wIBTH Guenl Epeneuen G (BLOL BIBTEHD60
(4) @ewwpulst Benbend BMOLBISTHS  E(IDMNEUMU  HEDJLOL RISTHSH60
(5) @ewwpulst Benbemd BMLLAEISTHS  Gpmeienwl WIBTE GuemIey

08. ufeys @TUIILNCFTHMMOWTEN0 GMSE Bwassmadsd lib, 210 ufle) Benevsst 17cm, 53cm  Gsd
QuBLILL L. @EGLTulen (psneiey 6Ly,
(1) 0.2cm (2) 0.5cm (3) 0.7cm (4) 1cm (5) 1.2cm

09. apw uTsATSHmieT Fodafasenemtuw O eutwieyd Hz enrwjeyd o sitenen. LTHHyHHest Oy euruieed
UGHWPSSID  LTSHTSHSHDIST CLOTHSH Di(pdHBSHS6H

1 . 1 . 1 . 1 . 1 .

1) = UBRIG 2)= umg 3= UmIG 4)— UmIG 5)— UmI&
5 ; OF () OF

10. XY & wsossiads st L @ eeudbsiur L f
GNWSHEHTID 2 eiten  alsvemeouied  @efldsaTur B
WPNlSIEDL 6N S 2 SM_(HEHBSEI. [OF:) LX) \
UL $mBHH0ETeRIB SILUUL QMBS LN6Talmd FnBmIdberher
SHeUBTeSHI X L v
(1) efdssalsmen @ @BsGslsme UGD
(2) semb LP <f @ /
(3) Qalsd 2 siten wTWLIEUTMHsTBEG P @60 GoulelibLd o 6w T@Ld
(4) Pulev 2 siten wrwiGurmelBeg Q Gsv Guouielibud o 6w T@Ld
(5) Pulsv 2 siten QuuiiGurmelBg Q s wrwelibubd o 6w T@GLD

11. gmpuurts  4.7nF QsmsienemeuipenLwi  Qasmeismenel  @eiim 1.5V cugvieuipiid  @eiimi sl @enenrdbaLiu (b
(PUEemLWTE  gBBUUBGSSTBE. D6 gBmed  QFwsipenpulsaBurs  Osmeitenenalluissr  LNBHBHLI9BE
BLitBBiu’ L Beussraseien sanaisma (Beossyalar gbmpn e = -1.6x1071°%)
(1) 2.2 x 10% (2) 3.3x10% (3) 4.4 x10% (4) 8.8 x 10% (5) 9.9 x 10%°
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12. @6 @0Hwbd a6 @m USITSATaIL 61 Semenibs 2 BISWUBB SHTES  SHHHTEEHHSGULG M sSedwib
BMmBBMN  eenenal b aBEH. BHHTHHHMS LIaTaumOTn 61(HHHIMm] &E60MLD.
TLi+lP > 2[/He]+ 55
Re0HAwd sm YBCrmHaAyed sretiaIBMleN STIDL BUISBHFHE BB SHHHEEH. RHHHBHHTHHHBH60 Femnile)]
Sifey am 61660 BHGHHTHHHH MBalGHILGID FHelwd SHbHeMar o wit Guibssshd wrg (ausfuled
gefuler Gsusb C)
(1)2AmC? (2)AmC? (3)%Amcz (4)%AmCZ (5)%AmC2

13, wmder @ 5X10°Nm? o eiw sblCwrsig 5X108NM?2  Gupemeaussmaliybuisisng. Sdabilulsd
OpLLTRIE Semeoullss CaussHdHB@ld @nidsmeouis CasshHdB@n SewLullsorer ailldsid
Q)2 (2) 5 (3) 10 (4) 50 (5) 100

14. 12V 60W @ev oismi@ghlésiu’ L OGO  @aim @® UGB BeneowrBBluller  SieneuFaBuIsd
@ememssliulL  Burgl  qpuwevwwirer  Ursrasbgiet  @elfdsal  webasdm 230V eusieuphisasE
BememibaLILL L&l GifiHH Benevwrmdplwmeig 75% Smpenr Osrewi gl siefem (WPHBEHEBYIed 106TGeumL L 1D
(1)0.25 A (2) 0.35A 3)3.75A (4)50A (5)55A

15.  @uuiBsrefis Qmelwmemd wdhstewr  (Mach Number) Kk o et devLwns
UBSmaUTed  DIBHIHIETEN  DMEV(IPSEIBT  Gogdsllen UL  ST_(HHBSHI.
soulelmeEG  wellsa  oFTeaurelenwids  (Sonic boom)  GsL@w  Gung
e HEMEMUD NOTEIHMBUID Senenid@GD CHTH SlenL UL 60T DAMSHGID CaHTemid
(WSin (k) @sin”() (3)Cos™ (k) ()Cos () E)Tan™ (k)

16. A ,Besib @wm sjeugwsuten sHenfleysst @Gsvamen elBsHiher qeiflsd  QememrdsaslUL (B e
Qo @eidlen o HelujL 6l Fnenguiled®bal CHThRIGILLILIL (BeTensr. Ren DBIGSLILL L QL 6T
SHenfleymsit A B opmid Osr@a) steieuBiled FTiLemoW ShJ(PpBHe0H6T (pewmBw Ja,Js, A
gs <wulen SieuBmpisaemuleomer Filwmer QeTLTemuds GHiiug (g —uelufiiy SuFephaso) N
(1) 9a>9s >0ge> g %
(2) 9a>0s =9 > gs
() 9a=0s=0s=9¢ '
(4) 9a=08 =0s=¢ B
(®) g8 > 9s =9 > 0a

17. P eiemiw Geiliuwré@ cpsusld Siempoailitpensy 30°C  @edaieien BengobosTeasiGerer  LT&Ha)dHhas0
oaUbSEIUL[H  oefuliiul Bfd Qaniukemey GETEHPamsvanl  omLbEH  5YsTt  aeiaid  eissHsleo B
SIUTEWE. QaIlILITEGD apassHaeas 2P eysworbpriuL o mpiskameouiso 15gs? aeaib efsshssd mBi
pelwrédwg. @6l BeorsOaTeamiL UGS HA0 uribusssd  P/4 augueenlwl  GeulILTéE&ID — ApevsDd
emaudbSILL @I 2 migibleneouied, (@i ol muyl L eflelr Geflysd allgldsamowiBa HenL GLImISmE)
(1) 45°C @60 0MBEI BMHESEGLD
(2) 65°C @6v MBEH BHEEGID
(3) 100°C @60 0MBEI BMHEE D
(4) GaraPemevulsy 1St easignid aisshals0 BT ealumEib
(5) GaraPmevulsd 39St asEID aiEHaHs0 BT eelumEd
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18.

19.

20.

21.

22.

R syemrwenw p SILJSAWD Camemi  Fgren Gasmemeugen Sysd  geipfenr  GuBUItIed®mhs R o wrsHdsd
2 6o QUL @pd& @aifflsd M FHlenllaysiien GFUILS @eIBI 2 6fTong . CFUILHEGD FTESHBSHL SenLulevisien
TS SITFS allend wmg

47pGMR?

moGmMR @)
3

270GMR ) mpGmR? 27pGMR?
3 3 3

@ A)—— ©®)
3

Helley M @ o2 mLw @ slelsms soyulednha CeusiGamp o wyepsisn (h) usiefsaeledmba Gosains

NBalbslILL DiE alaGHmLEE 6IHTTE Funidd Smrenul SmLwn Curgdl s Ruissssd E opuler

h o Len E wiguGeusmns &1 @G eamjuseisd srhbdunres (aeflulsr SILfHaud iy SuJipBEen

Mmelsvamen 6land O\BT6iTs)

E Elk E E E

v

P h (2 h 3 h @ h 5) h

XY sisiiven @8y USTIHHHSeuTeonen FIo GHWISEG Geul BUUTLLsTN M DRMWE6T DUGWD. UsTed X 6T6HenID
Bevpuilenn BenhHID Y etaiiamid @Remipuiledt [Semd  FpiGene] GopeTais. B®m 0 BevwsefllendId  Humge
(WYl RIHaMNed Q6B FnenIUIL6l QLSS ReneuidslUl (B opl SWTSHT (PRl BIS6T QeIBTE S HSHESLOTHI
yssiuGdpg. (RbBlesoulss X Qar Rupelens upssalessssss. Y @B& ofiss Rweloms o ewm(.)
@upemeanuisd BFTHd @emwpdaten Gupener Uglitpuirs sFsflastugss XY  @enwpseissitsn  Sepenel
GTRIMIGNILD L [b&HI OBM6iTEHID 6l6ilLend UswiLnl (pempwits  ellendb@ald LisalmealsrelBmis

(1) X wsedsd aldsHEFD slebemevamW SewLWjb. B e st eflengulen QU@BLLGES Y @ QHmABLGLD.
(2) Y wpsedsd aldsHsn slsbensveml Sienlwjib. @& e Laient eflengulen QU@BLLGS X @eo QHTABLGLID.
(3) X wsedsd aldHFD sleemevmW SewLW|D. BHeir Llsiient eflengulen QU@BIDLGS X @ed OHTABLGID
4) Y wpeded aldsHFID sleemevenil MWD, @Hen Laenm allenaulsn GQUEBLLGH Y @eo OsmABUGLD.
B) X wzalsd aldsFn slevamevenul DLW, @6 Lleeum LIgCWTASSILGID alend @m SmpsaiBELID

FLOTHLILRIE L LILBID

@Bsvgmen allempliuresr Genipullsii @ (Weweuulesr M Hlewlley SenewbSILILG Senpullsi LOBENBUI FUITHE (LPEHSN
FJUL 6T QHTHHSILGHOBH. Qv S WTd QHBGID alemsulsd Hlenldemaswrarg Lligsslul (b Ruibis
SIDILHSHLULBGHMSHI. Hlelbenasulss (W QUESHHID Bl DBTEH QGEUUSDBG S SThis Geusmrigul
Ble) Bwaime

(1) mg (2) 2mg (3) 3mg

(4) 4mg (5) Bempullsl BenBHsd SHIGD

FImm  Gwsdedw 2 HmemendBsmed XY ueid  @UILIDTEN  (Lpemet  @edislsd
O (HHCsTemNg HHSH Cevgment QemLp Q6INSleuTeL Fn 6D UL 60T
Rememrb BT (B FLOBHMEVLILGSHHILBIBSHI. Bamedlenr FILIL{EDLOWILD
AMBEBIQUI G ID.

1A @B ®cC

(4)D () E

J
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23. GrBym L WeiGem L HenHbsmayd Chlul HLGHHHE Diewmpulsd 2 _eien HrpHeNmgd GHTHH6I
(1) smen eaugaled SHEELD.

(2) sLHHEBG FTHSIOMD HNGHHE 2 676N QI LRIS6NTS SHeHEGLD.
) &blsE ForhsywTam CHICHETHHEMTS EMHEELD.
4) sblisEsF CsmGHsTa ChTCHIGHMTE RMHBEGLW.
(5) sbUsGEF CFRIGHBTN HNHH0 2 66N I LRIGMTS G HEELD.

24, qm SHrausder Ceulius Osmerensme S. swo@seisy K guew. K @6 Friisd @sdrausdlen opeluimseds
sanoampesutiun 100K . 30°C Garumeeoulssien S| oio@seiso M Hafleyeniw  Hrousbamsd g6
asraPmeowiter 230°C @60 (PBEHIIPIRSTE BNLTHEGMSBE CHmeauLTar GauliLigbaeamiuwib
(1) 300K (2) 100K (3) 300mK (4) 200mK (5) 100K(m+2)

25. a,2a yewysemenyenll B® @OFenowell L oL missT @BrsHensdlsy eidit a1 aflaeisy @8y WenGermiL |
mé  sredamar. SNCurs QUITGILWSS &ThsIUTW oI iHs 2X10°T @b, A SLSHm e
WleIGaum_ LD MBISHLILIgsT SHBEUTH CUTHIMDWIGHHED STHSLILTUL DL THE).

(1) 1x10°°T (2) 2x10°°T (3) 4 x10°5T (4) 6x10°°T (5) 8x10°°T

26.  euraflwied QFHTEneET 1Y @6l Guwisoumed GFILIEHOFUImMBUND 2 sitenm GUTEH SiHedi GuT@sT eflsvemsv 18x1 L
wen(peiten GHICHTH 6Bl aUEHFWILILIL L &I LITTeneUSHBIHTIQNTE 2 HeuTHSLUILGL SEHCHML 196 eNibLgae BHeriDd
X eteoflelt Qg OHTemevsmlguilst Gsmemr o HUGLIHSHSHID
O @)=+ @51 @ 6

27.  smiLiulL  eampfled  &eold  wommr  eefulbs  ellendFulenlUWIGID C
ABHBHOL  UBSBMBHHHEBBID PG,  STLLOULL  Blewsoulsd .".'V\BW‘.". |
speful i Lmed FpsTaun X 2 1b, SewLuier oL R @yl gdssiiu 6 |
Speful i Lmed  FhsHyiuD Y 2 1b, Gareenenaiulsn Osmeieneney C
B ssiul G pefulfuLed Fhaiiud Z o 1b ule. FheHTUILBIGeT S
uBw  eiieumd  amBuGsensT  Ffwreng [ gllwraene  (@elsurm [,
FhHTILSSID  eflulL UL (et  Gamsitenenel  gMBID  6THEMEIULD |IIE
CEmenTgHHHeN6VMeD  6Taa|D @eUGUTH FhHHTULSHID OHTsiTemenel
(Wpemwrs W eTCaBBLILGEBSHI slena|d CBT6iTaE).
(A) ghamiup X @eib utjes FhsTiun Y Geo Gsmerensnelule HeaiCaibBBoHEIGbaTan CHID g s
(B) ghsmiun X @eud bl Y @eid Qsreitensnelluled G&FmbaliLl L giBID F1o1D
(C) gpamiun X @0 seold QE@GID FoHullem BIE WLBIEG FhHeowl FhHTIUD Z &6 &b SpdHEID
(1) (A) G (2 (B) wi@w ) (A) wib (B) wyd o Gid
(4) (A) wp (C) uyd 101" Bid () (A) (B) (C) s1sveomd

28. doLssoqulst Giibs Bemsouled Smham A, B sianid @wm  sienllbanssein U U
@8y GCrrsHdsd ePwliuBeensd 2 @ &T_(GAemal. ewiu@Gn  Gurg A
Benevds&HHHTE  Boso@pras U CoussHmbd  OCameawigmlus e B T \V
Benevs&GHHH1E U Caushbmsun Sl wine V CaidsHmeBuld Csmemtheitendl. YT T 'O//_/>/ 77
ST bH DIDLBHBES (PITITeN DeuBledt QuibsHHe0 A Friumen A B
B QuisslILmensuins  Sienioals)
) @ / @ 7 N @ —— 0 /\

\ J
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(29. M Sy w  siewdmeswnagd a SpeJuenlul eIl LUUTenguled  mompresduled el L Ruibshamnd
ABBIABSHI. QI LOUTenGUNe  enowGHITLTen  AF&HIUBY  sleflbmsuler  Carem 2 pmeHbd Lo eaflsd
slenfdemasulen SuidbessFsHa)

2 2 2 2
0= @5 @5 OFs )5

30.  appw  GsmsiTEsve  @emllsll  QauliLBlensy  LIBTHHES DS He6U6N6) AH
oMBBiUL - Siealet o 6ten  sallrgiusst  (AH)  eusnpiied  smiguieurm  /gm?S A
TRLUGEDBE. TSNS  Gaalane 3M°  ousasien GUTEH  SiSaIsiT 20
2 6i6N FMTFTLILIGE  SI6H0T600161T6UT 8 i )

(1) 25% (2) 33% (3) 42% Lo
(4) 67% (5) 73% i n
Qurerfl UITTen6l SHEHI6vT(H b2 37 Vim)
31.
2Fo Fo Fo G,
_____ T0: 70, T ‘{}9’"
ULSSH0  SMigwl gl (B HebGEST guiesr  Qur@eiulsst s Hafidbsaliw 01,02  Bewsuseflsd
QuTmeTemaISHILL (B GuisouTer QF LD CFUImEUTlsd isHTalloaslILGEBE. GuTmst O1 @sd o siten CUITZ
afeveneuseiBg QenLulsomen Goupresd 01 Hiems@GHHT Igullsr Gorew 2 @mUOLGSHD M1 Susebd GUTHe
0, @60 2 siten Burg alcvenevdalBEg RewLuleoren Couprésd O BlEmIGEGHSM QUi CoTam 2 HLIOLMHSHSID
M; symanb o eiteng). di, d2 elB@o M1, M2 elB@id @enLuleomer siaimn Qs seMed Ffluwimeang
1) di>dy, Mi=M;
(2) di>dy, Mi>M;
(3) di>dy, Mi<M;
(4) di< d2, Mi>M2
(5) di<dy, Mi< My

32.  smLiul @eten  feiampled e E @etr  siieflwsselens 6V o6l  SBHHML  LBHHMNEDBHHHBI!.
Caureopmioteiulenn SiBHHmL Ry @senr eundliiy 4V @b, @FFBlsvsTen  SHewilBISEHL 6Te L6l
OBHTLILBEH6T FAUTS DIDOWSHSHEBSH | WIS HHEBM E
(A) Rv = Ro i +
B)R > Ro % Ro
1.1, 1 i

R, Ry

N\
(1) (A) wrgzlyb \7j
(2) (B) wrsgyd
@3) (A).(C) wrddyd
(4) (B).(C) wrgglyid
(5) (A),(B),(C) o1 er6v60mid

J
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33.
|2V
|I
i X Y
............................ @ MAAW—
0.10 Q P ‘
| |2V
!
sTLLOW L a&mpfled S Q 2 Ib Ppuwwsh s 0.1Q0 21 Hwds@Ger GLorspluGd  Curgl,

gopemeolisieflwmens X @elmhs 60CM @Bal udsors X @edmbs S0CM s aIBEBH. HoL Q Eebr
Qumiorerd ) Red
(1) 0.067 (2) 0.083 (3) 0.100 (4) 0.120 (5) 0.150

34,  gepfwworeiuisd siflwusHer Bifle) elevssd &Tamid UFCFTHmaMUIeL OFHTemevHTL Iguilel GHmIBEGHEHHIDL 155
Bule] aleussd GaTamISEs HemevedW! GSeHIGEIH CHTMEVBT gLl L. HBIGHWSHID DAHewew  LE6wT(BLD
o pFHUILGHHSBE enalst elibusHmads OFHTLFFFwns ousrals@Gl  HCHBaemen iflwl Guenasmul HAnslul
UBCaTamHBHIL 6T  QFHTLIHE DiHwen Qe olleussd FHeneoulm TeF OFsLslld  aIMIHGL  HBHBIOTHI
Caslslul(Betaly @RF SswpFuler Gumrgr Menellssr alibud DeusTelbeHHHE R OMHBH  IGOWTES  QbHIH
SIBHBHINBD HemevdHered QLITHSHSHLOTENSHI

—~
[
~

AN

O]

@)

(4)

®)

NIZANPANPANPANY,

ERVER VSR VAR VAR

NFZANPANPN AN,

CINCN DD

NZANIANPANIPANY,

ARVARVERYZRYER

NIZANPANPANIPANY,

DDA

S ASVANPANPAEY,

35. sevmIBMmETUID G HeuTuleemenud * HenLenwiuid Clebmemi®

/\

SIMOEEIULBelen &M guwl  &mpiled A , B ereiiuien

al

GBIBBLIUL_ BTN  LIL 6DeVUIT6 S 5V—

VAN

Quityd Y uwigh  sueh.  GFsmlamed + é
T

(1) OR

(2) AND
(3) NAND
(4) NOR
(5) NOT

- J
[vs. & g1 Lmids

||K/
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36. |
—H % i
(A) (B) © (D)
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2. &P5s e UBSsedsr Gurgl QuTBLML (U) elbusSTID (V) SbE& LOTEIEUMITE | aHMmaub
(R SIHe0

BHBHHe0 GameteniLL (BeTen Gplouwsmasd Cselansds GUILLIGS. SUETSI.

viii. gife) alevenev @eaienm CuBEGNHS Gala aleLeNeOUL 6T TG QIFFTSS CHTGMmEUT
ameusdeprer. GG GMSs oyl Heweoulsd o eten  QuImeT OX @m@ Wewihd @if
Guouwieibud  TemTeueTTed GLUBLILIGSBSI.

1. Gagiwrer alevemeoulsr, GuUmmeTer USHLTS 2 6ten Galwbd GCueeTensAHTiUL o (hHalsd
LGS0 Sjemoub?

2. wrewielemed  SBOUTEH GQuBLLL L albusbHer o (HOUMHSSHMS iUt (PHev BB
allbl o HUOLHSSSSIL 6T @ULIBS.
(sl : alem (Vii)(1) B Galwusdar B, alam (3) B0 o 6en Gsmene

GTETLEUBMBS HHHHL CBT6TaH)

Wer  Upliidssanigul  Hpbms T  UDBHN0  QeiTennm
SIBIeTen UL ST GABH  Beleuensd FIH6T DB
HFTEGHH0  BLISHIHIUSE  (peod  ewsLluUBPd  OsmeTeusBELD
aFHfsalLObbal Sl LUTHSTHHE QETaTausBELD  LilaTeneL]
Il &asamgwiameuTd SBLILIenL [HI6Tere.

Sauppied srewiu@  “Electric organs”  eeniu@ oGl o 160

UGSuled U6 LOST SRS RHDH DIEMOLILSHET  STewTILBLD.
Bmal  CHremeausCamu  OHTLITHEGT  Sldevdl  FLOMHSTLOTSGeuT
RUERIGUGSHSILIL & Falgul euemaUled SienLoWILIGLIBBIGTETENLD

GUUIL 5555 @ aILWIomGLD.
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aleniidld  CamelaugBastsd 5  SGIHURIGmT  FOTHSIOTEAD  OHTLITED  Dameandhdl
2 HaumdsIULL @ SBpISImeT UL &M GEBH.  @elbeunm  SBmIBGL  GBISCH
GFMHHML R BowewssUUlLSIL 6T SeuBplerTer  OGIGaLLLD,  (pMaTe]  SI(WHS
Baupur®ser el lu’ G S6p  sTlLOUlLamm S LaaiiuGSISiul Lear.  8mg AV

TeldeT @6l FuIDTeTenel.
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5T 13 T

ii. 2 g  ealwLew GG 2 6en O Laiemanuied QUBLILLL  (pesailean  Siglitent_uled
BUTWiILGSSIS.

iii. mba BevBIB6T OHTLT Hlevevuled 2 effen Gurg Grsg Waeluss alews 6.9V ous Smlinler
SO HIILULL S Leueneniulled 2 _6Tem HIeydmenl UWETLIGSHSH S @QeSlen DibdHHenL MUIh
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gmwdsemL (€2) (penarie] iz (V) WeGamm Lid (A)

2.2 3.3 1.5
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Hewiley M o e sewLorealuller ey R OBETer eIl 6oy  LOTETEUGT  6U6n]J &I mes
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BTG eNTbsEhH@ THHID alenl WwefddEs.
(g=10Nkg™)

5.
(a) PeoLwrenr BUTMS @aNfed BLOWNSBETE PBUSBGH Swryrar Heneoulsd guiealsd o efen  Geapn
aloTend qetenmll UL &TLGABg.  elwrasdHear @G¥HH SbBmeoulsd oiHeT QUBHID Suirids

GamewiGeten CuTHID HGBLILSES6T LgGumedasiulgmliugenmsd @buUTams euflGuwmer ailomashder @uidbab

FBUTDS
— yr//

BnE SINIULRBSGL ULSHBEG @uuTer eufiiuLd @aims o g aloLsarelsd euamibsl GBdHd 6Cegn
alorend B SHTEGD LSeumD  alngsel @ealoaumaiempuld @6aleur SIDLSSBIE6T  cpsold  eumIhH

FbSHBULIL (heTergl.

M (H.

i. OmB alwrasdear Bens (W)

ii. Bupdlisdame o @GnoiuGh elms (T)

iii. @6 utmsulame Omm elirTaisdHar g aPRIEILGD CTss alams (F)
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GuGepbLsd &5 50ms™ Gegi elwransder Henlley 6000Kg.

i OB  elotend oergd  QuIaleldbhal  Siger  Geo(pbusd  LeTeld@ Lwenlds  LOSHSBISL
FNTHDHH BN HB.

ii. elam I Qo saldsiulL FPHms ol gbGutmsulea My CuisTe SmHds GaueamiguISBETen
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olorel  Qamamigwhai. alotasda Onsmoss @l s@ 30° snielsd SHGGEGLIB UBILSET epeolD
B5Camauemuw Hpe] SOLWF CFUIWS SQuSTS OEHSSH. Omm  alotald @hHaeoulsd UBHS
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i. 2 wissw alws L Qa1 QUUIDTEHmHS SHenllds.

ii. oerr ms saiss.

iii. GuwBew sealéaiiulL  SoIuid GopaTe oL@IumLul  HoLal L utogulsd Ghlds Omb
aloTasHmsll  UBssF FlusBg eolurtaidbdar &8 V, deLujiemer  gmuiedGsred 0
sIeLeuBeB (peitemeny &g (80 mst), smileysGstand (30°) esLMBEI 6 @IS,

(d) elwrensg gnssds ST AILGSH Pospalar SaOammp ugGHurs ealorel o @maled  SMLguieuTBTe

BHemevdb@&HoHa Il LLLUTmHUIed @@ WLmpred sHULaT alTarbmsall LUBsss Geuismpmt

/ QUL L UUmUyiLmeng

(pigey T < ouibLib
i GBSS @ SHUNL o (haled STLLOUCL el Llutemngd eufiCuwmer &Bidd @k  UsTafuled
aforafiwmed BeanBwBs HeaTeny o aurliLGSBaEI.
1. alLiummgomw almLsdTefled Lrs Gauig, elwreiwmed Henpwbns SHeenn o eulu@Bh  LeTer
A 2 LeiTemy cpeold GUIGSIS ST (BS.
2. @& utomsulear L r, elwregdear 5 V, yelufiiy — syipbsed ¢
aTaTLeuBMIBA enL_uileomer QFHTLTL wimg?
ii. @6 QussddHed Omm alotasHar Quibssbmd B® aladssr BT Bep W BpId  rgid
aleng P ereiiLieuBens SlgliLenl Wnes QBTewRiB allend@GHaug aUFSHLTS DInLOW|LD.
@ng P Bupbdrssted o e isluBb alms, @posmaseieamsd o widsild almg BmID euefdsHemi
aiLeuBlesT  alenemujenTad SEwoUd. LLSHe Ustell B @60 Omm alomend mHaends@sstas Gosd
Grraa UBSSBSI. OGS alleng P QUL L LILimeng U6t MLOWLISHMS Gprad

FHFILBSHSILLTHBUUSBSTET SMFewID WTHI? allenddHs.

6. UBSGLD LT I9H6NTenn  GouemeuTeLs6lT  61HGITeldEament! LI ILGSHIUSET cpeold @Fe| BHLLOTLL HHleir Gl
Gpemeoll uBPBu  HwH  LTmSUId o 6Tem  HMLIMD DBHHIOEBTETUSIL 6T HLOHBTET 2 6u16H61M 68
ArUILSmES oPfhs SlaBoBs  mSLUUBBSHEIQUL  amSUIID  @emFandssld GUBB LeLEnIewTTe)]
SIMLILEDHMENS QBT emeuiTd  allenbGHamer. QUHLUTID LFSH o eamieni eamnEamWUFFTiHs Seubed
oo LPBIBEmET 2 _ewiLmUWTHD Fev  UbHemaeTen  BHelr, EUHID  eTEILMBIBS  (GQLILMILTSH6LD
UeLBoupl BIRISTS UNSLILIGSHSBLILIL (HETET6.

Qauenaureoseiemed LIplilssiiu@Gn &l @edser (20-200kHz)  geiGeu(s

BBIBGL BTG GPSS PG BUHI G,  DFpETE Sy
areiiueuBplies  Siglitienufled Goumiu’ (hés  STERIILBLD. DISHHILGT D6l  HTLD .
qpuLD @elseiear eHorTelser, o euomluL BHGSL GCBID cpsod GBHD - _‘_g,_r, @ kkk[\
QUIMET  SIFTaG  BD]  SDIHSHIETET  HITHMBSUID  (SieTeniouled/
Grwiemioued) o ewlLBL UGH (BTHa Ceouel/ 2 I LGHB6N, alevEIBTHI

BL@ETH) cpeold Hengulest Qewall GHamaud (Bwed/ & | eausvgl B g),

OsPay cpeotd QuImelaT Semaad (QUAE) s), &mE cpeld Diga

smgmald (Gpread/ alevsd) [Dappler Effect] umm pogy semiemmed )
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GBHS QUTmHmeTL UTTSHSH QUBBISOETATILGL HHIOHEHHE BHEHITA HHaIOHMENL CUBBIGCHTETES IBeT.
GeuemeuTedH6ll  eMHFHOUTH  FHTUIUSHID  FHTD  UIpLlsGd @alsmenr &l  GgBley  Genseurest
aHOrTelsmenGu o amIshamuIsTs Shbdamear. @ GeuefGumpid Gurgid SHmwLl eumd Gurgid gmBu@BLD
ugeusd  @PLISE6T,  SmeupliLwensHer  CurgId  Hep o sHHleimeorear 2 Blehged, aFHeFTedenwi
Uptiiéen Cupurtiiar o Pehaed CurapamauBu SeBE i STyeuHIEMTSS SH(HSBLILIGS E36T.

QeueauTedE6T HIg BHmausd giu BT oFiGeuenr (Constant Frequency) Osmewit gedsamen, SIFTG6I6wT
Goupin® Gasmewi  (Frequency Modulated) @edsemen, BrewiG Sanpbs Benew @eddmenl LB amer.
SiF L Boan FHSTIUSHBG gBs amsuled o wi, smnp oFHitees (High, Low Frequency) egedsemenuid
LImLILT & lesTp3enr.

Gleuemeumed EemISENTeL 68l sTIPLILILILIGLD eugeud Liggreions SgewiG eumswns LflésliuGangl.

i GBHW Semly aHErTed - STev@emL Oouell QBT DIWLPLIL|HBH6N

(@68 erpbuelen GUTHI BHBEBTHHHMFH6T SH(HEIGLD HTENLOUL|ETOT CleU6TEUTD E)EITEISEIT)

Vsd GuHwW GCBy mPLOLTEIEET (AHOTTIH6NT UHSMLAUSDBEG (W6T (LPIgeUenLUiD  SIenLOLIL|SHSH6IT)
eTRUILLILBD. @6  eRUILIB@GD  a1dHorTel CalLeus@d SenLlulL  STeolLGHulsd STHH HMTFH6N
SHeNTeUML IS0  61HOTTelBemensd OFHefleunsd Calswuibd. 6H0FTed GCs uded Bapw STosHd
Gleueeured Heig ewyuient Siewwall SHBaETen aiFmss SaNLLSBSFW uUFHMW UPHRIGHBBSI.

ii.  QsmLi sl aHOmed - sTev@emOalell SIBB SIDLPLILISS6iT

(@¥HS DIFT0eueT aiFemg LB 2 WIfsHnlgul HTHIETET GleueTauTed E)GIHISET)

GeueeuTellelr HTH EMFUTEED SwLBHl6TeN  DIFTOeuemt aIFfAMEG o LuLnsd SFTeeuemt o enLul
CamLrFfwmer  oewplOuUTedEsT  erIpLLLILGL.SWE  UBESD  Cousmisenen  LOTHBBIGUSHET VLD
aHOITedGmend  HIDWOTEL o _awiyhdnigwl  FHTCeuemt  aIFFBGeT BHEGw0TE  wippdeamer.  (Doppler
Effect) Gal sliu@nd  aHOymedsst Oeouereuradest Sevjuien oensal, Sewallld UBPHW  SHEHaI0HM6T
GULDMIE &) 6313 60T
o15Ca  Geuemeuredsem LB SpUielled FOUGBL @b  ITuIFSwment  GeueTeumed  @eiflenmed  eTQLILILILIBLD
@60ullall Heiieno, oG LUBLlssiuGl augeud saLaBmnBsS Siba Sleustailummruiesr @uids Gleusmeumed e
BNHMH  SIEDLWTETND — STWILSHIL AT  SiFHeT  FHHTILSHBCEBBeuTmTen  CoHemeusemenujd  Bev@ealsd
allenmId & O&T6Te  (LpIQULD.
(o 10z saliiBg aealulsd gedulsr Geusn 340ms™)

(@)

GCleueTauTeL®6 61HETTe0SBMmENLl LIWGTLGSHID FHBTLILRISET 3 H(hd?
2. GCleu6TeuTeLH6T HIOFH BewJ 2 66N SN, DIGHET SEWWAILLD, DIHET D66y, SIH6ET BUISHSLD
aTeLeUBemB  DIBIHHIOST6TeN THETTE0HM6T 6TaIeUTHR LILIGTLI(B &SI 63e0r?

1. Upiisah  gedular  OQaplallead uTids o euglu®Bh  aHoymedulsr GFpley  6Ha0eumH
FHSTILSHVID GHmBarsCal BHEHGD. DSBS GHIOTE B(HHHH Tnlgul STTEOTRISET 3 SH(HS?

2. o aulUBL eHoyTeduler Gapleney FiTals@Gd STyafieeT 3 &Hha?
iii.  GeuemeuTed®H6lT  QUITIHL HEW6T SIETENITEITS 2 TS BG SHND P TOemamenL Wl S @edenwl
LWSILGSHIS B Curgid  HebedwioTs o aifaudBEG 2 Wi SHHTteucmiamiemL ul S eedenwiGu

LWL SHSHIB BT, DHBEHTE SHIFenId WimgHi?
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i. GMmE  QalamieT @SS  Oeuemeumed  @ededwiiplliss OFHTLT  aFHt  @edensemen

(b)

SlugTeansdna. Csls oubliseh adigsd @l Upiissiu’d 0.1 B SeusTalssiuGanal.

GeuemaumeiBGL GmaWla SGal(hb@GHn SenLuleomear @Gui@lw b wrg?

ii. Quialgisien  Hlemeowimenr LEFS eeitenp  CBTHES  GleuemeuTeoTeg 10ms™ LTBrHsHUIed  @alemwl

Upilss  euewienid upsdpg. eelusssdled 70kHzZ oifiCauesanemiw  adi  gelenwid

Gz dmal.

1. Qeuemeured LIBLls@w @eiulledr oifibeuemr wmg?

2. snlurg GaslL eadi  geluler oFTQeuemr IbLSHD SlugTalsHH  eIHT  eedlulledr
oIFiCeuewienigud SkHz Bemed wimeugts o il & Geemameney  LFFH  allevdd
BURIGSTHAD 2 euialaimgl. el WFFullear Cousdhdlmeand STens?

3. uyFfeowd Vet GaTL@mL Oeuemeutsd sSBOUTH aHOITElmW (PSBSHLMUWLTE SIS S®
FTHIH6MN60, (PHEVD  EUVSHETH ML 2 _eWI(HD  6T6v 68T GeoueraumedBe LFS  HBGUTSH
ILSHHH0 2_6iTeNg.

7. HreucpeodsampiesT GyenngBalenLulsomen Llsnswilienl o el bdbdh CHemeuwimen FoHd deuBples Llenerli] &)
(Eo) eomiupdms. QFFHH Sl peLHIBIGMETULD  SHENMDLILGSHSILLGLGEBE.  SiHTeaIg
SuBBiBaslenLUleoTe SNWPHHFHH MWL LFAUDLTESHHBH. @6 SHIaubHleT 2 6Ten @6l wpevddapid N
GTOTENHNBWITE  DBHHIGTEN DU  (PVHFDBIHENTEY  GHILLRHEGD. UHC0  HyaushHaist 2 siTen
PVSInDl PEINMB  AH6T DABHSHI6NT  (peuddapiseilsn Llenswmiilled QmpbhaH 2 L UusBG&HSH CoHemeuwner FéHg)
] =

Sy GoBurly @&am  UHHTE o HmeaumssluGl  Cursl  Areusder o stel@mhs  CoBuriiBg  euwmD
APEVBInNBHBHH T Semal N2 slewianlbameWTal  (pevbInpiGeien Llenemilitlesd Gmbgl eMNBalbalILr L eneiuins
BHEGL (ULHMBL UuTisds). UHCo @6 CuUTH @B WwevsdmmPEBEG aIWRSLLUGL FHF5  YNEy yshw
Gumugiiny N erewtenllendUITE  (APVHITIGEMmeT @revd UIilsd GCoremngminier omi@ N/2  eewienidbamasuimet
Gamy cpsvBFnBIHET HTEWIILIBD. HHG6N @rev@ UILLenLw YdSw GoBurlil] @elens 2 mauTdsd GHemeuwimen
FhH.
T=%NX %nEg
=Y NnEy

Qeueurm GBurliy @aler 2 HaTEESHHBEG MPRSILGL FHHEW DCLBUFLTeT GuBuyil Fd sTamliu@LD.
Geauliuplenso  TBTSHIETNCUTH  SHyaud  eeiplesr  GBUIlInU  @revdlemmsd ARSHUUSBEHSH CHemeuwimen FoHd)
GHTuSHer  Guopurliy Repseleng  eemlLBL. HreuoBurly qetewm BT GeuliuBlemsouled P HfbHF
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