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) 1

) 2

)3

F) 4

8. @ndwuneled efiBseflor LweLMlyHEG 220 V ledteoness Geumumiiqed LSledTEMID
seflsaslu@dng. D& sewflssnelsd 110 V  serey erer  sieflssliu@Hng. Dnpdlwneded
Uwetu(h&3LILBL 60W Wletelenddleor WleotdemL. R erevfley, siewflssneied LweTu@SHsLILBL 60 W

oleorelensahledT LO60TSHEmL

9. @meuflwsligL §Fled, 40W lettellens@ser 15, 100 W fleotelens@aer 5, 80W iletreldniser 5
wHmid kW 1hleor@&CLOD 1 spdlwener BenetorsbaLILL (heTeTeor. 6T cpesSlenr LleTeT(R&HD 220 V
ereufleb BLIQL GFle0T emiowl LOl6T & (H&H&HUNeoT SHlSBULE LO60TEEOTMLLLD SMTRIGLD Si6eY

3)14 A
o) 8 A
@) 10 A
) 12 A

10. YetTeu(BLO WledTamMleL 2_6ite WOl6oT@6OTMLLLD 1 A 6Tevfled LledTdHemLudledT LI 6T60T60T?

o) 15 Q
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) 25 Q
@)350Q
) 4.5 Q
1. etTsHe SBSHHOHHE Qeuefleurhld LWleoT@eotmL L SHleoT &Iy eTedT60T?

150 15;1§ 15;1§

5V =

F) 4 A

12. @ sbliuler aeuiublene WegenL eretor 0.00125/°C. 20°C 6euliLfleneouled &oLufedr
leoTHemL 16Teufled 6Thg QeuLILBlemevuiied Sigeot WleTdemL 20) Sy @LD?

1) 800°C
8y) 700°C
@) 850°C
F) 820°C

13. 21 V leorseuonentg 10 Q leoigemL euflGut 0.2 A leTCeTMLLH6mS QFQISHH60TTED DGH60T
SIBLOOTHEmL

o) 020
&) 05 Q
@) 080Q
) 1.0 Q

14. @ sMOTSs6toT(B OHMID WLHODIH OLionealugsetor® SpEweunHmleT GleuliLBlemneoWITeTs)
siemm eauliLflemeouled g 80 K aeauliLflenensd &eflielsslin@ans.

1) Br6voTiq 60T LETHEMLID ANFH SIflSSLD.
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) ET600Tq 60T LIEOTSHEWLLD &HEWMLLLD
8) sMilrsHetnilenHenL A &HELD. S 60Tmed QRTLOMevflLISS 60T LIEITHEML. G&EDMILD.
F) SMOITSHSI60T LOTHEWL GHEWMILLD. S}60TMeL C1QTLoM6uflLISH 60T LOl6OTHML. AHSHIflHSLD.

15. gg=6letr Gl6uLILI 6X1Flufled, R ommid t ommfledsentas 2 _eeng). H & y S1&AQID IF & x siddlepid Gasmevor(®

EUEMTWILILLL. 6UEMTLILLD 6(H

1) CrI&EGasn

S}) LIT6U6MEITLILD

@) eu’L D

) el L LD

eflemLaar:

1a)20Q 2.a)7 Q 3. 8)480 W 4. 23) IDEhFeT — 2o — SpMEhsr — Gleusiarll 5. a1) 100 k Q

6.8 7.m4 88); 9m12A 10.8)35Q 1.8)1A 12.m) 820°C 13. &) 05 Q

14. IF) MOITSS60T LOITHEML GHEMMILD. S}60TT6D C1QLoMeufliSHH 60T LOl6ITHemL NS SHIflHESLD.

15. 91) CrI&CasN(HB

[3] embzeiwed WHMID leTGeTm L SHHl6T HMHFH ellemeneyser

‘amhselens o WITGUTDIDG SbeE  Syeionemel  @&Ss; 2 wIGIILLpseT 2 L ede
RHWSLILGSSUILLG QeusfiiLBLELTS Lev euemsserfled 218 106ofls SyedtomeneuG eXlehd] G)S](Baglmgu."
- eflebedid &lebLTL

2 _misEhdGd 6\Sflwon?

Hel &MhLILeSHmS LWeTLBSHFH Hlemd Sinfleusmans, OILHLOLMEITEMLOWITENT LIM6m 6 EIHLD, 65160rkIS 6IHLD
SieUMNIE0T &H600TH6II6D HIMHS HIETOT 26U 6Y&HEWENLI GILIMHM)6TET6DT.

&SevTEHEIf 60T HNHG HieToT 2 _evoniey — Summietid (Zebrafinch) eredin LDeme, SiHedT NS S emauiied
o _eaten  HfILGLN@Grmbev (Protein  Cryptochromes - Cry 4) eedimp UIsHHems s 61&Metor(B,
yelanmbaLlijeusHems 2_600lihE Sig| LUDGSLD Hlensenl SiMbh&IeSTeTHmE).

1600-34ID S}600TIq60 6UMLPHS eNlebeSIID SHlevLTl er6dtD SiMlehiT, Lol & sl Sybmed eunbs
FLL&MBS Gumedtm| QFWeLLBEDS 6T60TD CHMETEm&HENIL (LPEOTELDMAIBST. SHheoTTed E&HESHMeTems
anmiseseTanLiLLellevemev. erelevtenfled, Lelufeor 2 et@Gar 2 6tem & 2 wiihg 6leuliLblemeouiey,
SiGSMHBHLD, SHE0T HMHSHSHSHE0TeMLOMW! SLPH&HIeN(BLD.
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&IflweflLSlBhE UL GeulLSSSHTHensTer Ledlulledr sMbeLLSSDESS SMI6ToNID 6TedTm)
Gameurr (Gover) etedtn SMlGHT (WeoteMPlbSTT. B&sHTaHeT LwsHLCremnsall LGdluler (equatorial
region) SHGs 2 _6men HMHemD GEULLLLBSEID. @b Qauus smohm| Lelulesr eul OHmID 6\&eor
siemr&EGanenmhisemet Grnésd eiabBung WeTGeTHMD SemLEDE. LeliumiiieeTer oG
SMHSLIOLNIHLSET  HMHHHHETEMNL leMLeUSH& @hd WerGeoiHmd euUDHD CeUlLSSTHEM
&ngevonons  Smeseond. @etmieuemy  Lellulledr  snhesseiTemoenl  eflensGeusne LeGeum)
EIBTETEMHSET (LPEOTELDMPILILILIL L 60T. SHe0TTED 61hG 6 E\HMeTemsD Ledlulledr SThgsse0TemLo&STe0T

SNTET0TIHENS (LP(ReMLOWITS elenéselevemev.
L giel @afls@smhmid (Aurora Borealis) opmib egbgicren @efls@smbmid (Auroa Australias)

2 WIihd GMNIHGSSEHMGBL LGHUle) euAGHGLD &HSH6T (D198 SH6D6VE| MEVUTLMTIGS LGHHE HHEH6D)
@6y eunevfled LelEABL 6euelli Bev &efl Gamedrmieuemns sevonqLIST&eT. eumenfled GHTeTMID
@nsnagsilwione ST deE eULGIHeY QeflHCHMMMID Sibeg BTSN 66flsEHTDOMID eTedTm)
euwiy. fev Croriseafled gimeu earfl eradTmid FHemeor SewpLLNTS6rT. Lelulledr auL&e SiemrsGaennd
LOHNID OBNHES SHemTSHEHTEMRISEI 60T HMHSHSH SHIHEUHISHEBHSHE Coed Bhg C6fSSHM_Flenuis SHMTETOTEVTLD.
aIL&EGSHIHemsuied EHement aULGFIHEY Q6flSCHMHMID 6TedTNID AFNGSSHlemauied EFHem60T OFHEOTEHITHEY
®efl5CaMbmID  eTedTNID  SewP&SLILBEDS. Leduleor euarflostor_usSled 2 6ol  eUMLSHISETEHET,
&flwssnmmleormed (Solar wind) @ flwesfledr  euefloetorev sl BHg QeuafluiLliL@BD SiFl&wns
leTenm LI’ L. giseTeHeEpLenr QenLealemen Ufleusned @bs ReflsCambmb anuGEDng. Geid
eeueiGeum| Hinrisefled &efl Gamermidng. Sweoflflemeouilsd 2 6Tem Sy&H6rSle0T  ELOEVLEFn M)ISH6T
Gongedled FEUGBLEUTE LFHE 6UTITEOUISSHILE0T &nlqll Eeuefll epger HID 6eafl GsmeoTmID.
siwevflflemeouiieh 2 et emBLIRET cpeudbanmider Gonsedled FHUBLGUTE, Beob Sievevs 2ergHm—
dleuli eevorevor eefSEHMHMID GHMeoTMIEIDS.

(@) ue @ SIOHm SMHBSLILLSDS OUDBIBHSTEID, 2 hsGET SeysenLsHled SHewLuleomn]
egnhseiLiL’BeTen FLL&MbeL @Llieuwrsd Qusssems Gnestereros), &spnd QuisssHens

L BCW (Hpliyelensg) ComesneTdng ereor?

aaeoreiled, R GHUILL LGHs6T (2_rhiser liensd dnl SHh&eT) yelulledr enbsLijeon EImers.
() @ fFIDD &MbELLASH6, FLLsMbHSHeNeTN SenLulemm egmhseiLiu’ (BeTten@Lng) ereoreor
1Bl&(Qb?

SEFFLLSMHHD, SLiewisdl Suissd (esm@UweT efems cpeuons) OMID &pHd SuwissiD
(Hpliyelems cpevons) QeueTetoTemLUD ©_600T(HLD.

&S WIS Sufed euetong

sMbg Wsy Suisd euetongemw GuwéeSen (Maglev) @puied 6uetong 6TEOTMID  SEMLPSEEVLD.
leTaMbehisemen LweTLBSEH Sieupmlenr buTensulediphs v aFevomglSlLl 2 wTsHnHE
Qeaupemn WeHHE aFLIdeTmeTT. CdHeSey QTuiled 616toTg HEH&HE FhoTRIGT GHemeuulsensy GO@ID
Bemeu s 2 wiihy Ceussdled asedletmenr. eunniledr sSigliem,. Quibdlo mIELD S Cgmg
SMbghisenTed sLBLULBSSILBSeTneor. 6@H Gy &Mbsb el ellensenuwill LweTLBHSH Smuied
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EUETUTIq MW DiGH6dT BLTemSUIeAmBHE Fev QFetonqS Ll 2 wrSHHES sSMHHlEL WHHS DeUSHEDS.
memn Gmmg sMhs WsEESL @hs Sruiled eueolgenw We 2 _wiihs CeussHle (WeT@ernesdls
6EQIHSHIHOTDET. LoIUTE HMD LWeTUBRSSHID Srufed euetorqu 6ot GuwdHeSey Smuied 6uetorg ML
UIGDCUTE B& @eswunhng, SFieuDmE WLOHMID &ONESHPRES 6raueflls ShiGD
ellemenell&sNasNESLD. CUBRIGTE ASMOEBHIL LnhiSemeT] LwWeTLBSEH GodeSes Sruied euesorng &6
SnGLngleTer CeusHensailL 10l& Sifle CeussHle) SWIGHSLD 6UELEVEMLDEMILI CILINHM)IETETEDT.

HD eumpsemsuileor LeLGeum) Sibsmsefled SpTeucpl (B euemsuiled SnpgHellwsd LkiSTHNISME.
egmevediwed e @Lonenr SuiId SiBedT OSTLIY 2 6teng. SGOUINLL L sH6d L oléeiquie
E\BMEOTEMLOWITEDT SHLL6WWLIL| EHETID 2 _6TanSHN  ETeOTLIENSHS  &H6voTL Ml 'a;rrﬁr;ggwnsoﬂ Semefiwe

(magnetometer surveying) eredTm mHeoTE HmeuLILI L Simleflwisd euflpemnn LwTLGSSUILBH DS

@n5 (emmuiled, xfllSSl60T HMHSLILIEVD iGHedT AHEaleTen LG serfler SMbSLILeSH e mHa
ahd Siemedled MMLUEHME 6r6dTn SemefLLBGEDGE. SomTnUTLIYN&S SHMTEoND el SHdHeor
siquile aGHETD LIPMHIGHTE) LIEWSW6T0TL.  &6U, LOGTOTLITEMEDT&HET, OSThISDEET, HEVEVEDMEET,
HlemevtellLraise, eumpedlrhigser 2 emefllL Lew 61gmevedlwed aumipLserfley smevorlii(Bo GLodeoTemLL
6T60TM SHEUTILO(LPLD DIFHEWEVTE SNMMIHS SHEUfIOMISHEHELD Sh@LD. SiSH6EUfIoMRISET LT, LITTT Siebevdl awurErm
AW @bepsiiml sMbe Bwesefley aCGzeid S Sweenul aUDBIBESL. GoEID Sene
®eleeUTETMID AeueNGeun)| &M aMLSHDEMEOTD AUDBIHSELD.

edtremwouiayerer bAHw Lelldambseied Himieusotd (Indian Institute of Geomagnetism) Sipiqufled
GuwnesneorL.  &mbgoneofl SemeNlied SpeNledr eped SMLGHuleor Siquiled LLprEISTeL &6,

LD6TOTLITEMEDTSH6ET 2_6TaIfIL. QFHTEVEOILIEY SHEWLDLIL|SH6IT LIEWSHSIETET60T 6T60TM)| &H600TLMNHSHE0TIT.

sharpnHd (Spin)

Hlewm, Wleotenmi Lo GumediGm SiqliLemL SgisHerfledr HODNTH LetorGU SHEPHE] SyGD. SHEIPHE
eTeoTLg|  GeunevorLd  eThFlmelwed FHlapaned (B& s1GH 286 efeundlssluL(BeTers).
eUNBL&efledr SMbLILELSE @& Q0 (WeHHW snrevoflwnGd. uempw! ermbdlreduwiedey (Classical
mechanics) mmb efleuflE@n sH&WHE, Geunetord erhHaeiwedssr shanHuledmha WHHIQID
Gaumu'L gD, GeunevorLd  erhGlrediedlsd smmUL@BL SNH&FPHF 2 _evoremouled  sSphHElemiis
enlugleene. g o enenming Cometor 2 _HHHmHS GMISHDE. S _6TeNMihd 61&HTE600T
2 hesdHlemeotliupm uenwpw ehdHlreflwedled ereuedls GUILLD Sevemev. QBBRISHTEWLNS SHSLPDHE
aTe0TCm  eulpraisLILBeusTL SUeLwCr Hlemess e Lg. gisefler snapnd CrI&SGSH WHllienL
LG QUMID. SH6evTMed UnSMHSLILSHL sn&pnd eeusLifleor eupmisene (Orientation of spin)
CrIsEn 160608 THliSESM LSILILSGEm6TLIELIMILD.

TBSHSSMLNS, eTevéLanefledr sH&PHF S = % UmambaLieod 61§weL(BD Hlemeoulled Smapmd),
sMpalijasdler JHewsss SemevonunsGeumr Sibeg  THIT—SemevoningsGeum  6(HhISHEMLOWLD.
@Fe0lmbg erevsLnmenfledr &MbsS SHEPHEF M, Bretor® LIS ALMID. Siemed (WenmGLL

ms =

N |-

(CoevGmn&siLl H&HE]) HMID
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ms = % (BpCHM&SEAW sna&LpnHa). BT LTI LoHmID Byl L nevfledr Hhapnd S = % Guaid GumLmevfledr

Sn&PHE s = 1.

MRI (Magnetic Resonance Imaging) ereoTLIg &Mbd SHSSIT6) ML DL 6reoTLIL(BLD. SH6WeV, LOMIL,
aigeuuin womipo Soueuaby GureTmeunrled enUBD HFTHTTE00TSH HEOTEMLOEMW! SH600TL MILIEYLD,
LOHSEHIEUD QFLILIEYD LO(HSHEIUHSSS SlemetoiflEng. & 2 L emed 05 [BSH0 AFIILING LOIHSHSHI6UE
BamgemerTiLM@D. 6ul L euqeu Fmindleor 2 _em@emr Gmmuimer] LB&HHeMEUSBHLLBSDMT. (2_6toTemioudlsd
BéaLSHuleommed o meunsalulL euflEsmefler 2 LugHCWw S5SniunGL). essL sHuletr euflGuw
euellemowineor  LOlOTGEOTMLLLD QsHSILLB 6uellemwlflss SMHSLLID 2 (HeunssLLBEDE.
@ssnmpalyen GG aiflIeys suglisener 2 (Heunsd Heooflelle&s STHHGL &sHevoflenf]
2 _eT@pmL&afledr LbLsemss 6&EMTBHEHDE. BHE0T HEMETOTLL 60T LOIHSHIEUT 2 6TEBMILILSEDHHE

FhsemawierflILLmT.
&oiL

i) (pemevTeusSlemio 6 6VB&HEVT SieTeun@LD. MiGeor Liflonevond [MPLTCA] sy&ib. @6t S| siev@ NT™
(1Bl 6B /EIL6iv6VIT) Siebeugsl A m (SpLwiy — LBLLIT).

ii) iflemevLbledTevfliiedsd 2 _sitem GmISESN LHMID THTEHGSH WIhgiseTsHemeL GLTTED, SMHSLILIEVSH D
2 _6TeN QI SHMHSHHHET CUL(PemedT, SHMHSLILSHeT HensulCoBuw elemsenit 2 evorpb. G
CrIsdled &MMbhGHHH 0T OHEOT(PEM6nT SHMHFLILEVSH 60T HlemwgdH@ eTHTHHlemauied eflemnFeml ©_6v0T[HLD.

iii) (LPEMEUTEUESIEMIOWINEDTEI, SHMHSLIOIIMIHETl60T HE0TemLD, IHENT GSMIHS—U(BL UTLL LOMHMID 6THS

senelin@ SAIONIHET SMHSHLOMSHSLILL(B6T6Ns) 6T6oTLeUNeNME FMIHSE.

V) &mbab eemenerr Hetounddles) G FoGETI(BHEMS EULIQEITTE), ABHET (LPEDEITEUENEMHLO

UMW &emmU|LD.

V) &g eeler BensHh@ 6FhGSITH BT ENHIGIETTT(BHENTS CGUL LG EUTTE), DH6E0T
(pemevTeuedlemioulieh ereuells LOMHM(LPLD EIDLILTE).

vi) &mpgld  eemlement @Qpglctor(BHemS  Geully  HeSlEhHE He0flHe UL (pemevTemwIGuim
E1H6E0T(LPEMEOTEMWIGIT QUM(PIGUITS). LOMDTS HLo&HS Srevor(® SH6vflHSHeo ner &HMhShi&eT SHemLSHELD
Geum) euemsuied &nmiGeumonuilesr, QuiDemsuiled HeuflHd UL (LPEMEDT SELEVE FH601HS 6C1HE0T(LPEMEDT
6T60T) 6960TM)| E6DEm6D.

IB&EELSHESHET  (LP(LQEMLOWIMEDT  LIIMSMHSLIOLNIELSEMMESLD. LWT SMhSLOLNBLEET 5oL SHH&Hemms
robGUNE  WeEsLSSHUIOBHe sMbslLTLD elosddseteriuBn. bhHspeing eLwliserd
(Meissner) eXlemerr 6T60TM)| GILILIL.
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T<Te

uLid 3.18 euiiiseoti elewerey — oTMIFlemen

eauiLflens (Tc) && SC, BEELESHHET Q@B (P(QEMLOWITET LWINSNHSL LML Eemer. GLmeirm)
e\FWweLLI(BE60TM6OT.

OleOTGOTILLLD &Q(H 66uUSLT iemeusis). @& QI 6VEHEVT DieTEUNGLD. SpeoTTed SHLSHlulled LMD
leoTGeoTML L HHMD& Hlews 2_evor(B. eTeorGou L SSHulledr m) snfled LMD LOlOTEEOTTLL SH6mg Q6USLIT

SETEUTSHS SHIHSEVITD. HSHTEUS) Idl.

leoTenm LD q eflerr (cpevsdlett) SiBsHGD, Weted E et 2ib&&D Qatnns Sméen. 8Cs
Gunedtm) OleTGeoT L &8nm) Idl @6t (ceudPletr) SiBEHGSL SMbsLed B @6t SBSHGSWD QedTmns
Qnluens BhmE osHeuallss Geustor(@L. Geaumeuenswingsd sxmibGUTEH LleoTeud E UIT60T&H)
BT L SHDGS (WPLSHNES) CHISHSH6. Speumed TN LSHT 2 Wi BHSSEHES (7
Qreve e ) GBI S3&6u60b60. CsBUMEITM), SHMHSLIIEVLD B LOl60TG 60T L &8n M) Idi (cpevd M) Cmi H5H&6Y.
Syeormed  LOlTBETMTL L &8nmledT 2 wif SBEGHEHHS CHisHSH6U6060. SMI60OID LHMID 6emerey
Beuaizesor(Bo CrILIGUTSGSS OGMLTL6mLUIEDEUSETTELD.

Ganl® auflsesnenaui® eemug @m Cand Sieeg eusnerele g aFWILGL asTensuI enLd
SBISSLD.

fc arasn GSGOUWIG LweTLBSSLILBEDE Ll d Canl(B auflsasmenaui(® eTediug 6 el
euemane) (ivegl GanE®) el aswiL@BD eeraelilamLs eHsAng. $ yaagy §. aam GOUIE
LWeTUGSSLILGHDE-

eUfl& & (HemeI LO6TSMHSHLOMSHEULD LILIEOTLI(BSSEVMLD. 6(TF 6160l6mLOWINETT SMHSHLILEVSHemS E&| 2 (HEUTESLD.
Bzemert QuiIssGaun siebevs HMISSEeuT (IUD. [HlemeVILITerT SMhGSHemsLl LLeTL(BSHS Seveurm)
H5055 (Wwgwngl. eufl&smefleor 2 _etGer @HOL FLLEIOMETEmMN EWEULILGEIT CLPEILD SHMHSLIL6VSHSH 60T
eueSlemwenwl Goeib idlsiflsseonb. ereueunenenfled, euflégperfleomed emuLL SmbgLieod EmHLE
FLLSEMSUD SMHSHLOMSESLD. eTeorGeu HlHT SMbgLievoneors euflEserfleotmed UL SMHSLILEVLD
LOHMI> SIS FLLID SMHSOMEOTHTD DULL  SHMbHSLILEVHRISE T Sn(BHOMGLD. GLiLievorgerfleor
SNTEOTIONSHSSHT60T LISDEEUM)] EUEDSILITEDT LIEITENSHEUTTRISEMET  6UGEUEMLOLILISIED euflFs e (WwehalwiL

Url&STHMISDE).
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QUL TT60TEH6m6T (625 LIGIMLL M6t LoMHMILD 6(H [l IMedT &Mt OSMELIL) (LB SHSPIGUILD. eTe6oTeufleD,
B s 601 LOl6ITEDTL L LD, (5 LG LMevfledT LOl6TTETL LSS D& FLOLOMEDTSMELD. 606D [ElLp L TTemenT (&l
LOlGOTEMITL L LD Q\BMT6T0TL. H1&H6T) 6m&&HCeMTLImedT 61&Metor(® (PLHHS Suiens.

euflefwsens, 1qupl et e&neoor@® Gonss eswoGUrgs 2w SpohmeenLw! Bl omer &HhHemn
eeuaflGumid. @bs B, amer spenreow LUHnIGHML STH&ELIULL LGHuled asaissIbGLng 18
HOMIGHML 6156060l60T DNA emeussnsdl sihlessn @sné Cuws — Bl et UnniCHL Hé&ens (Wpemm
(Fast —neutron cancer therapy) eredrm| QL.

siflwneor eflewLemwl CHIHOSBSHS 6T(LR5IS.

1. YleoTeu(HLD LOleOT@60TMLLE SmmledT emowld O 66 2_eitem SMGLILELSHS60T LI

Y

o) ®

4r

) 2o

4r

&)Y e

2r

m) 2 O

2r
2. &neor 06eTeT L. LTSS 0 6\&nevorL. WleiTenmL L' L. Qemevorssl (B OeTCasHHuUNeoT Srevor®

55[BHEHHS HBG6 erevsL e 6edtn CrI&EGaM(BLLTensUTe OFLSDE. FIMenT SMbBLILEVSHNHE
(E) HBCey s Semioli 2 eTenCug), sTeV&ELIT6T HHBHMENS HL&ES 6T(BHHISESM6EBLD GHILD

++++++[++++++
XAXXXAXXXAXXXX E

f‘xx::f’)(x X X X X X
B xx xxéxxxxxx

XXXXXXXXXXXX
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IB
FF) & —

3. FRIGHINS OFWELBL SHMHSLI60SHSH 60 (E) 2 6o, q LOGOTEOTLL(PID M [Blemmu|d E\&TevorL
giselenmetTm| V Wledteor(pHs GeumiumLied (pBEHSILBEDE. Sisgisefler 158 aFuwsbLBL eflemaulieor

Lol eTe0T60T?

2q3BV

m

q3B2v
) | Zm

2q3B2V
@)

m

2q3BV
FT) 1

4. 5 cm O, 50 &OHMIGHEHLD 6HTETOIL eI L 6Uqeus &bLIFsmefleor euplGw 3 Sybifwiy
OleoT@eoTML LD LMD E). SHH&DUESHefleoT &by S (pemertsd HbLiysHmenfleor S eredTeor?

a) 1.0 Am?

&) 12 Am?
@) 05Am
) 0.8 A m?

5. ewevedlw s L swbliufeormed QFLWILLLL Soger &(heT (plane spiral) eeotmledr smmyserfleor
eTevoTe00 1&H6mS N = 100. QH(HSSIONS S&OHDLLLL S&hmisefler euflGw | = 8 mA siemey LleoTGeoTmLLLD
umimg). swLi&smefledr 2 Ly wHmb eeuefliyn SpamiseT (WpemmGuw a = 50 mm wmmb b = 100
mm erevflev, Si(HerfledT emLOWISHED eIDLI(BLD HMThGHSHETE00TL60160T LOHILIL]

3) 5 uT
%) 7 uT
&) 8 uT
F) 10 uT

6. gwBenpenLw cpeTm &hNsET euemeTsSILLE &DmISeTTs WLIHOLILL(B6TeTer. 66Tn| eulL
augeilgd LHODTETN SiemI eIl euqelleld ceTmmeus &I 6uqefleId 2 6Temeor. eL6TM)
apmisefler eufluneseyd @GT eney WG LD aFSsIL B FIner SMbeLILeD 66ty
6mEUSSLILIL(B6TeNeT. CLpedTm)| SHhHMIS6fleor 6Thg 6ulgeuemLoLIiled 2 eftem &M LB SlBLL elenseniL
©_6U0I(HLD?

3i) 6UL L 66D

Winmeen E Learning 20


https://www.winmeen.com/book-back-questions-answers-pdf-tamil-english/

Physics Book Back Questions

3)) SieMITEULL. 61lq 6ULD
8) 5T sugeuD
) @emed Siem60TSHEID

7. N s&pmiss@Epd R ymipb astetorL. &b swllFsmersser LLSHled smliqujetereumn R apmeneveied
ouTgHl SiEHleL SiemWIDLIG  emeuSSLILL(Beeneor. &LEamensefleor euflGw GT Hemasuled |
WleoT@eorm LD LMuybGUNg &WwLFsmenserfleor HBGEey WssFsflwins g egmemevalley 2 _eem P erdLBLD

SMHSLILEILD

8Nuol

3) N

53/2R

8N ol
8) 5R

4Npol

) V5R

8. / Benupeitan &bl Qemilerr QUAIGLI Y Hlemsuled | e Geomm’Lib UmiiAing). @ésibievws B = £ (i +

J4+ k)T erétin sMbHsLILeLSS60 emeUsHGIELNE), bsnIuler 15 6FweLBL eomreitev eflemaulieor
6T60oTLOSILIL

) §511
&) 5 Bl
&) V21

FF)\/% Bll

9. | Bemupd pn HGBLLSSDEDID O1HMETOTL. FLLSMHGHEIOMETN)] LLSHl6d S Bujeemeurm) exlsd Gumedrm)
eUEMETHSLILIL(BeTeng). FLLSMbSSHHe0r LS &Mbd Snpement SlpLLsSSHmeofleor L
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1
FF) Epm

10. q lEOTERTLL (LD, M [FleMMU|LD LOMHMID I SHI(IPLD CI&TEO0TL LOITTHL SHSIM EUEHEITILID GE0TM)] W 6TE0TM
&aneor Ganevor GeussHled SLPHMLILGHDE 6T6vfled, HMbBSSHBLLSSHDeNISEGID CaHneoor 2 HH S MHELD
o eiten eX\HSHID 6T60TEOT?

1. SouiGom smpgliewunmer 6eomiledr B-H euemenGan® Heteupo ULSHD SMLLILL(BeTens).
@ueuTCrn  &mpsleUn@dET 1 cmée@ 1000 a&mmisenr esnetor  Beoorl  euflamefleor 2 etGer
OEUSSLILILBeToNg).  SauTGImT  smbsleLnefledl  &MbsH SeoTememW  WREUSHID HEHs
Beuevor(BeIenfled eurflFahem euflGW eTelevane) LOlOTEEOTTL L SH6ma easHs Ceuevor(hLD?

B ewsiveor A
4.0

20 7
1.0 H \og bt AS1 L

X

>
1 1 1 Ll

50 100 _150 200 250

1) 1.00 mA

o) 1.25 mA
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&) 1.50 mA
F) .75 mA

12. @revor(@ GLemLIwmeoT &L SNhghisefer &MbasSdlySHmeser (WwempGw .20 Am? HmIb
100 Am? Bb. Bemey KQETNISHESHTETN EeWeToTLNG 2 6Temeunm] leUDNledr UL (LPEmEDT,
ogeTHemgeni CoHéHdH QmoHGLDLY HemL SHem Gend g eneusbasiuL (Bererer. QeieliTetor® &LemL
SNMHSHISEHHGSD &HMH HHeuewT (magnetic equator) ewuNgeumeoTHNE&LD. GLEID Siemeu 20.0cm
enemevedlen LNiflsg emeussLiLL(Berereor. @evedlTetor( SHMbHEMLOWIHKISHENETLLD QemetordHELD G 1q 60T
BBGeu O yeteflufled eruBLD Hlar SMhdLLevSHEH60T dHemL e Sl eredteor? (Ueld SMhHLILeLSHH)60T
HewmL G e & 3.6 x 10°° Wbm™)

31) 3.60 x 10° Wbm™
&) 3.5 x 10° Wbm™
@) 256 x 107 Wbm™
) 2.2 X 107 Wbm™

13. yel SMHSLILELSHENT 618 MHIGSHHInNID, HemLSHHEMHEMID SoWSHenLl aubmieTer &L SdHeor
gifleyd Ganevorddleor HIO?

1) 30°
o) 45°
&) 60°
rF) 90°

14. R yowib, o ugliy WeTennL. LTSS esresorL Wersmiyleunn S0 Siseor Lglifer Wbg)
siflalLguiner  OlTeTL L hiGemerll  eupmeTeng. Sllgeor uTliingG OshGSHHTS 2 6mer
SiFMELIOLMTMISS w 160t CanetordlensCeussHHIL 60T 5 FHMIFIME. FLOMID HFS5EHS OSTHIGSSHTET
Hemauled aFWELBL B euefemio asmetoL sMbglilasSne HHG 5560 &L, SiHedT L5g)
aFWeLLI(BLD SlHLILSHFH mevfledr eTevorodILIL| 6T60T60T?

3) iawnBR
EY) %awnB R?
@) %Ja)nBR3
1 4
FT) " ownBR

15. D = (—0.51 + 0.4)) Am? eretim QUGLIT DLW SMhG ENH(LPEDEOTWITEITE, B = 0.2iT 6T60TM
&aneot &MhGLILELSSH6) emEUSHSLILLLITE) HFHE0T BlemewImbmeD Lol
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3) -0.1J
o) -0.8 J
@) 01J
) 0.8 J
elemL &6

B

18) 52 Q® 2.m) &= 3 /@ 4.9)12 AmP 5.8) 7 uT 6. 9) Q'L auqeud 7. )

BNH.()I
53/2R

8. o) \E BIl 9. %)%pm 10. @)% 1. ) 150 mA 12. @) 256 x 10 Wbm™ 13. &) 45°

14. @) zownBR* 15. @) 01

[4] WerembSSEMeTOTL QI LoMMIFHews LOleaTCeoTmLL (LD

"Gangement aifledlwedlet uiHems 26001 SH&I6UemS HLD L6oTD eX(BLILEEUNILILDD)] 61hHMI&EISHTEvTL M,
BunensBWw mLog) SHeoTySCaHMPIWLINSEeYD Fmihs eXloTFsITEHeD ﬂa@sunfr" - emL&HB&HED oLIMTGL

rniHlens Wleteorpss Ceunun® ererug Fameor Crr GemLaeueafluied (Wwemettaydseitemio (Polarity)
rmideTn WletTeoT(1R5% Caumun(® S WHMID SiFHeotTed eflememud WwIMIFHlens LOleoTGeoTmL L &l6oT
Hlemsu|d SipnHGEHML LOMMIEHOTDE.

&6t a6l omniHens WleTeor(pss Ceumun®

wrmiflens Hl6oTeoT(1R5H CEUMILITL Q60T SHMEV EUGEUD EWEFETT MOV ETEITDITED, i) ENFEITEUIGE
rmiflens leoteoT(1058 CaumLn(® ereTlLBEDE. HSHSTE0T OHTLITL|

v = V,sinwt

Qw rmidlens leoTGermLsefleor RMS il erediug @@ &OOlL 2 _6Tem SeMEuTSHE)
leoTGevT L Mugerfleor @pLolgserfleor snnafluleor EpLolg CLP6VLD 6T60T eUEMTWIMISHLILBEHME.

&LL 6eusLl (Phasor)

QM ewFer euqel mmiflens leterRss CeumunLneots  (Siebend  LleoT@eoTmLID)
eBML&sLIL6Teflemwil aUTHSHE, SLEepsFfwns w eeim CaHneousHlensCousbSHSHIL 60T SLPEID 6H
eeusLIMe GSUIUILILBHDE). SISSHMEBIW QH SLPMID AEUSLT SHLL Cl6USLIT 6TevTLIL(BLD.

FHmedr smyevofl (Power factor)

i) imedT &nIevofl = cos @ = (WPHP Sevevs) NeTTEi 2 _6Tem &L LSEHTEoTTSHIHE0T E1HTemE6oT S

o . R 1067w
ii m == —
) $lmedT SHMT6vof] iy
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iii) SlmedT SHrevof] = —Far

VRMSIRMS

2 GUOTeDLOEE) D 6o

CamyinsSlpar
Ll60TEMbSS SHTevoTL60l6dT (LPSHEILIGEH|EULD!

LleOTHNHSHSHEITE00TL 60 [HlsLpeledr LiwieoTLn(® Settemmuwl euMp&Hemsuied etebeonm SLraiseflid 2 _6ieng).
LB 2 uBWNs FNseThIGET (W& e OFMAIHaTene QuihSnrhiser eueni, mnasBL (P&Hed Hevofleof]
LHMID eM6TOTULID 6U6MIT, LOCOTEFTT EILMIT (LS AFLNeMEHSCHTET HH6U OSMLITL| 6UEMIT, SeMEVTHFHILD
esweLLL ileotammid CgHeme. LileTdlmenissner Coemeu erLIGLNGID Sifl&fsg1605M60rEL 2 _6T6aTs).

leoTHMbSSHEHMevoTL 6D  [HlspeNleorig  aswebLBD  Wletteoflwmiser wHmID  ledTonbml&erleor
o _gelujL e leTHDesoHTeT CHemeu [Hlemmey GFLIWILILBEDS. eTeoTGeu LOEOTHMBSHS SHTE00TL6D
sevor(BLilg 1] SebemevewsaTmTeD, Lo6vflHeufledr melieor TGS eUNPSHEmS ETSHHWIOTS SHHBNE.

&y

&S HERSESD SMHELLLSSDGLD BemL Gl 2 6tem &MLy SHlewFwenoliemU LOMMHMIEUSHEDT ELHPEVLD
WletTeof & @ ellemgemil 2 (HeUTHSHEVND. SFHem60T SHMHSLILEVSSHIV HLNEEHemeT SPHMIGWIT SieLeVs)
Hlemeowineor  HWOLIFSHHEHSHST SMHSLLLSHMS SLDBICWIT  FTHSIWIOTSSHE0MD. ki@  SFLOID
SLI&FSH6T 6Uens SHIHSLILBSHME.

sMbaliLesHled &bLEsHmHeneT eTemnE &HMIGWIT Siebevg Hlemeowimeor  SLOLIESHEHSES6T
SMbELILSmS SHBIGWm wrnidHens leTafllus@Gellenswners 2 HeunssLUBSng. Seunried
WwaeL euems Al AC letteoflwpmriseflad, revorLmd euems 6uflwl AC  Wedtesflumriserflen
LwiedTL(BHledTmeDT. EILIHLOLITeVNEnT LOlOTHMedT 2 MLSH Hlemevlwlrkigerfled SLped SMHSLILEID 6UemSHEIL
LWeTUGSSLILGEDE.

Geunrdwd  eTedTevTO660l6), SWIHemSHUTED MFEIT DiEWEVEET ELINGIEUTSH SMevorLILBLem6EY.  [BifledT
SIEWEVSHET, 2erFe)  JlemeVeY&HeT  BUTEITH  &MEVWEDD UIGSHBIGET EDFOT  SIEMEVSHETHL T

OBMLILemL Iem6). SFHE0TT6D 6m&F6iT SemevlLinerTs Suinenssuileot Gsey eTeorHSHEDG).

® gngevoiond  ommiFlens  WOeoTCeOTTLLSH60T QI SemISFHFDOMID iy, iz .ooeen ..o i, 6reorT N

LOl60TGEDTITL L Mal&6meN HITD &(HSHlevTney, Sigeor snnaifl oS eubLOmm)

Y TEFBMD 2 6reT 2060755 BT CeaTITL L [BI% 6o I (BB GV

Iav . S . ) 3
18637 B6a7171 " 11515 1607 676997 60071% 6%

i1tip+e+in

lay =
n

wrmiflens WleorGeorm L SHleor RMS wglliuneors Lwsnim) &L ereoteld Sienp&sILGEME. HE e
areor GOILILLILGEDS. wrnSlens WlerGeorm L sHleor RMS wélliemu Sien&s gwwner ChidHens
leoTGeotm L S&ILeor QUL LwedtuB &S wrmiHlens Lleor@GeormLLoneorg &OHMm| eeotledr eublGul
GSUII L Grmb uUMDELTRE 2 (BeUTsESD eIl Hhmeney, SiCsH CrrsdHe <i6% amrie
2 _meuns@ mpng CridleorGeormiLSSleor HIL, wIMHlens LOlTCETTLL SSHl60T L] OS]
aTeoTLIL(BHME). LMmIFHlems LleoTeoT (105 GeumLmLiqeor LweIm] WS Ve 67601 GOILILLILBEDS.
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2 _gnreooiond MnHlens WeTETTLLSHT @ SDOMD i, i ....in 61601 N LOl6OTGEOTML L IhiSemeTd

&[H&leotned, Simeor RMS gl eusLomm)

| J PR FHDG 2. 6HaT QIFLOLY UITEELILIL L Y marisdNevrCenrrt L /515 aR v (55D
RMS =

1057 B6a7171"1_ /515 1607 GT6o0T 600 % 6%
P24 52 P2
b= ’11+12+---+zn
RMS =
n

OledT Q55HT6Y Hlapey shmled L wpmio C SreorGo @mhamed L BGWw sngSlwiondng. GUTS)
sneor 180° &L Geaumun® esmesorBeren Lleoteon(pss GCeumun@Gser V. wpmid Ve Spetor(®o
&eiTemmeITeTM) BéSeNBEetTment. &HHDNEUTE) LiltTSHEmLLILIetor 2_emLwWsnéngl. & RL wnHmib RC
somlserfled 6&535HT6Y MLILTG 6T60TLIEWSS SBISHME).

gred QeulLonged HMID &HBEAmEHE WeTEMHE lemevsefler sHieiss Spdeney Siemoliiledr
SHDDEMEVE GHEMMEEEITDET. 6T60TE6Y, SHEWEVEYSH6T HEML M| HEWEVEYSEMTSOTDEDT.

2_hisEhdGS 6\Sfliwon?

6L 2 uBwns WetTameserlsd Wleteon(ss Ceunun® wHMID WeTGeTL L ST OuTgeuTs
aipeor RMS wdlliumed @miliiu@aeorment. eiBaendanenr AC WettelflGwnasb 230V, 50Hz Sy @Lb.
@@ 230V ereotug) RMS siebevg) LILIEDIM) OS] SGLD. Sig6dT QLB o Vy, = V2 V... = V2 X230
=325 V.

ELIl eredTmimed ere6dT60T?

W wlr ﬁ

L N
EMF Inductor Current

lﬂ(;rr:!lrt(;ﬁn \B\edTg eI, WledrGeormiL b

ELI eTe0TLI&) 6 S(HESLOLILIT (ACronym) Sh@Lb. SiHedT QILINHET 6 LOl60TZTe001q& SMMeL LoledTeuf LIS E
eflems (EMF) oleor@Geot L SHema (Current) (pibSl& 61§60SIME) 6T60TLSMGLD.

ICE eredTmmed eredTenT?

f wlr _wlr

Current Capa(:ltor ~  EMF Al
10T GeoT L 1D WerGabd (Voltage)
1\60r € (10,

ICE 6160118 (5 F([HSHSL! QILIWIT SHH&LD. SiH6E0T OILINIHET (I LOlOTEHEHE smmilev WileoT@eormLLb (Current)
Blevrevfleg eflemaemws (EMF letteor(p6s Caumiun(®) (pibHE 1560EME TEITUSTESLID.
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siflunest eflemLeniid CaIbOSBHS T(RSIS.

1. LLSFleL sMLliqujeTemeunm] 6h eTeusLameor CrI&GasMBLUTems XY - Q6 SuitiGHDg. SNFSDHM)
abcd etesLanenfledr UMEMSHHS SiHHL 2 _emeng.  HDNFEDMD aGHeID  LleoTGeTTLLID
SITEOOTLLILILL 6D SiFH60T Hlemg wing|?

a

X—e Y
6TED&L_TT60T

31) TELEHLOMEDT HLOLNFSHemaTd SL&GSLLEUNE), LOleoTE6OTTLLLD SiFH60T Hlemaemwt SBLEDE.
) LOl60TGEDTILL LD &T600TL LILILME.

&) abcd

rr) adcb

2. ULSFeD &SMLiIqueTemeumm, 6(H 6IoeLESI SiemTEULL 6llqeN I Symipeten SLSHEID &Hm (PQR)
HemL HGH6 SMHSLILIVD B — @6L S1FH60T H6MD 618 MHIGSHSNS 2_eTareunn)| (RS mE.

315601 Geusld v 2_etenGLNg) sHIle 2 _(Heumeor LleoTeoT(1R5s Ceumiun®
31) &Ll

25) 22 woppib P & wif eenigsssHis Bnéei

@) nrBv wpmib R 2wy 1flerenn (068555160 BmeH&ID

) 2rBv wpmib R 2 _wif 1fleoter( 085535160 SHEHSLID.

3. t eredTn BevTSHS, QI SHGME OSTLILmLIW Lmwid ¢y = 10t2 — 50t + 250 ereor 2_étengyl. t =
3s -8 grevorLLILILL LoletTeuflIs @ 6XlemSWIneoT s

1) —190 V

) —10V
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@10V

F) 190 V

4. leorGevtmL_LLomevtg 0.05 s Crasdled +2A 6Olphg —2A S)& nmlevrmey, Smerfled 8V LledTeuflsH
elems grevorL LILBEME). F(Herfledr H60T LO6IT HITEO0TL 6D 6T600T

3) 0.2 H
&) 0.4 H
@) 0.8 H
/) O.1H

5. ULSFl6L sLligueTareunml, 6@ Sefled umyb leorGeormiLD | CrISemsll UNHSSH LTNIEDE.
CrrsHemaLl OUNHSHE! SiTevor LU L oledTeoflishE ellemauledr ommLITLmeoTg)

At

(0] T/4 T/2 3T/4 T

4 emf

Tid
0 T/2 T4 T

Y

A emf

AN

.
t

0 T4 T2 3ma T

2)
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A, emf

T/4 T/2 3T/4

A emf

A J

]

8)

T/2 3T/4

A J

L b

o T4

)

6. 4 cm? GMISGEULBLI LTI \&T6ToTL. 6(H UL SHDLNESHET 10 HDMIHEN6NS CSMEOoT(BETENE. i8]
esemqlil L (&G 15 &HmIGET LHMIdD 10 cm? GMIGS—eeU BLUUT Q&Teor. 6@ 1 m HevorL
eufl&smefledr emwwiHHed emeussLILL(BeTeng. &HbU&sHefleor &sTerg euflésefledr SigsL e
OUINBHSIHDE. Seunniledr LfiomHm) LO6OTST6T0TL 6D 6T600T WINE)?

sl) 7.54uH

o) 854 uH
®) 954 uH
) 10.54 uH

7. Q@ Wleoomriuied (PpHedTemlo MHMID Hlewetor&FHMHMISH6ed (WemmBW 410 WwHMID 1230 SHOHMISET
©_6lTerenT. (PSHEOTemLo&SiIHerleD 2 6iter WleoTGeormL LD BA eTeufley, Hlemevor&aherledt L5leoTGeoTmLLLOM6oTS)

31) 2A
o) 18 A
@) 12 A
m) 1A

8. @ @n&® Wetonh WleTcwesdler Wlererpss CeunumemnL 220 V @6 Swmha 11 V hss
GOD&HEDG WLHMID TG LSems 6A Qb @mhHs 100A s 2 WTSHHHDE. SiHe0r
LWwen)ImISHmedT

) 1.2
) 0.83

®) 012
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r) 0.9

9. @ Wereanhle) R, L, C womib AC 5emer(pss clpld Sp&E SHemeUTHFHID OSMLINES
Bemevos sl (Betemeor. L peorg  &Hledlpha  BéslUlLTeD, eTer(pss Geaumun@  Lommid
leor@Geotm L QemL B 2 eitem &L Ceumun® 7/3 p@&W. wMones C Speors HéHSLIULLTE, &Sl
GeumunLneorg) Wedor(B /3 eTedr 2_6iteng). &hnfledr HmedT Srevof]

) 1
) 1172
@)1

i) V/3/2

10. @ 6Ly RL &mriley, WlettgemL HMID WleoT&TetorLev ilemomiti| ETetor(Bld SLOOMS 2 _6T6TeoT.
&mmled WletteoT(&® Geumun®

)

N

STE

2h)

8)

o1l

F) LheeSlui

11. @@ el RLC &mrfled, 100Q) 1fletiaenL&6&6 GMisCs 2_eranbdlerern(pss Caumun® 40 V h&Lb.
@ssdliey FlTeeustor w peord 250 rad/s. C @evr wHY 4uF erevfled , Lo® &SMSHGs 2 6ian
1BledTevT(068 Geumiun®

1) 600 V
24) 4000 V
®) 400 V
)1V

12. @@® 20 mH Wettgetorg, S0uF WeTCH&E HMID 40Q WTHML Sp&Eiemer 6H LoleoTeoflsE
eflems v = 10 sin340 t O&NetOTL CVSSILETT OBTLINS QemevuéaLliL(Betemeor. AC &hmled SHmedt
Bt

3) 0.76 W
o) 0.89 W
&) 046 W

F) 0.67 W
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13. @ SOl wrNSlens et LD HnID WleTeon(Rds GeumLmiqedr &SHeoor@BI LSILIL|SH6
(WwemmGW i= %sin(lOOnt)A LOMID v = \%sin (100nt+§)V SHGWD. SOHBlL HISTLILLL
FonafldSmeot (eurmL. SieudleD)

) Y
) 5
8) 7
)

14. @ siemevaynib LC smnjley WileorGaé&dluled 2_aiTem eILIHLO OIOTENTLIL LD Q Sh@LD. SHDMEVITEDTS) LHl6oT
LOHMID SMHSLILevRISETleL sowns Caileslnbn Gung), Wetenm L Sgler Sl

15. gH leoTgMevoTIqUITE0TS) LOlOTCHEGSSmetr C e1&netuL WeoTCH&HHIL 60T QemevtrésLILL (BeTeng).

50 Hz @60 6LmS Flnement O5I5HHSH CHemeuwineor C et oFlLILITeoTs)
a1) 50 uF

o) 0.5 uF

&) 500 uF

/) 5 uF

eflemL g6l

1. 8i) eTELELOMENT SN ([HEWeNS SHLSSLEUNE), LleoTCEOTTLLID SiH60T Flewgemw! SlBLULUHDE. 2. FF)
2rBv wpmib R 2 wif 1fleren (6555160 Bmes&io. 3. g) —10V 4. ) 0.1 H

A emf

T/4
8] T2 3T/4 T

5. 1)
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6.3) 7.54uH 7.3)2A 8.5)0.83 9.@)1 10. a)% 1. 8) 400V 12. 8 046 W 13. rr-)%

14. @) vQ_z 15. ) 5 uF

[5] WetTaMbS IDEVESET
SUiy
SLueuwrsd Weor@eoTmLLLD: GoéeeeusudmedT L LOWITES 1OleoT@60TMLLLD 6T60TD 618MeDemeVs BHiT6Y
CFWSTT. Spevtmed 2 evoremloufled SLLisd] leorGeotniLSHle0 61bg LOleTSISHEBLD L LeLwisd
SIEML6US6D6MEV. EUTEVMDMIS HMTETONMHIHEBHSHNS HTD AHEH QLwIenT LiLIedTLHSSHISGDMLD.

2_isEhsGS \Siwon?

gl&HemsemenLl GUmeoTGD ETHMHS SiemeV&EHHGSD CHISHGHML(B 21HSLD LHMID GEHMevor 2 HFHLD Sl
LIGOOTL|&6T 2_6iTeIe0T 10Tl 66 eflwiliLefls@o Suwisoun@lo. erfluilwed HBsSlserfleor (optical tweezers)
seoor(pUillgl wHmID 2wy e&mley efls siqliseafler 2 (HeuTssD JHweunHInsETs 2018 b
Sy6001(6 Comeey Lifls: euLprhlsLILLL ).

[HIECOTGIGHETEHET DHMID CPE&ENIGET pdanhenn @l sHedmhal WHODN®H SLEHNS HeTHoL
LweTUBD Q@ SHelGWw eefluluied HB&HE ApGW. WHHEIEUS Semnuled EsnE& Lew LweTLMT(BEET
® eremeor. 2 L 60D 2 eem HlasHsefledmhg (normal tissues) umsleflwm WOHMID  EDEUTEHHEMENL
Uflses@ssan UDHMICHML 6&aseaflediphs mevew Hemeoulgeter 6F&Hemar LB SHeoflGw
UfsesBaseyd emeu LweTUBHOTME0T. Wl6oTHMHS lemevsdefleor CrHISEHTLHB 2 _hd LI6ToTEmLIL
LweTUBSS G eerfluliuied HB&HseT eFweuLBEleTMEDT.

aiflsenelener CrI&GHMB 2 hdHems Gl eafl sefliusme 6 eured efledordenfledr LEBLIOLIMIBHET
Hlewm NeorGeoTnsH& SemeniLI(BeUSTeD SMTe0T SiHNS 6uTed GUMeiTm SHeWLOLL| 2 (HEUTHEOTDE.

OletTHMbS SHemevserledr Gametor 2 b LietoremL ererflSled Liflibg G\&mememeunin. erHOTSlT LleoTemITL L LD
SMadL, réfled Semwhy S o defllhn 2 (HewasEbse QewLuled euflFsmeT 66Tm)
6MEUSSLILIL(B6TEN SHeMIOLIL| 660T6MMS HIHSISH. H616Y([HEW6TH6r6D LIMLIHE QSHMeTorqhHGSLD TmHlens
OleoT@eotmLID licoimeor HMISSLILLLTED, 2 6T 2 (Hememuyd eeuefl 2 (Hememuyd erdlagdl Hlemauied
&Lp60 SpIIDLISELD. omMiFHlems LOl6TC6OTTL L SS160TM6L 2_(HEUTGLD LlOTHMHSLI LieSHHle0r Gamevor 2 hald
Bele)|HremendHE SiaflsHsLILBeuseTTEGEW Siem6e &LpeDEl6TMEDT.

siflwneot eflewLemi CaHOSBSHS! 6T(RGIH

1

Ho€o

1 @eor ufliomesorid

oL T
o [ LT
8. [LT]
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. [L72T7]

2. 106iTEMhS Aemev Q&M SHMbsLILSH6T eretorodliy 3x 1076 T oTesl16D, 2B LA GTL VS B 6T

Lol eTedT60T?

8.100 Vm™

). 300V m™

& 600V m™

. 900 V. m™

3. eh ITHNMHS SemevemWLLl LB SE cw@uenfluiiedT suflGw eLNpL&Hem6ns Snevor @uwienid
3. mSHEIT Sem6V

8. BMON&ESHTelisa

8. X - sdHiser

FF. S1BEFeULILSHT SH6iT

4. 10l60THMHS SeMEVSHEMENLI OILITMISHS Ll60T6U(IHEUEITEUDMIET 6T6M6U SHEUDTET FnHMSHEMTELD?
3. GMISHHEMED

3. BWHSIT SEWEVSHET Si6D6V

8. apLLeme

. (WL&SLIULL Ol6iT&SH6mserflevTmed & (heunsasLiL[Beleorment

5. semeouilwmi @Q6TemDS HHEHISH. HleL 2 6em  OlOTETLLLLLL S SHSHEETTEOTN)  Sig60T
snnafliyeteflemwill QUTMISE 300 MHz siflifeleustorevnfleh SiemeveymIFImg) ereufled, Siemeouiwimmiwimed
2 _HeunsaLUL LOl6THMhS SHemeuulledr Siemevrbenddleor Sl

S 1m
.10 m
&.100 m
FF. 1000 m

6. Wledtyeud MHMID &HMHSLLVSEHTH Dewevonhsy LOlNTHMHS SiemELVEWINETN]  THTSHSM X
siEssHHlemsuled LTeyFng). LleiTeuHeueoTeUDSIET 6T60TEFOETUML 6MLL LILETLBSHS Sibd LOIOTSHMHS
semevuilement GMILILAL60MLD.
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7. eeupmiLS&leL LmeyLd LOl6aTSHNTHS Siemev 6edTmiletT LhledTLeLSSl60T STl Lol eV I (rms) 3Vm™
! eT6uflel HNMBSLILeVSHSH0T & _FFOHIL| 6T60T60T?

31414 X 1078 T
&.10 X 1078 T
@©.2.828x 1078T
m2.0x 1078 T

8. UV =vi etedim HlemsBeusdHHIL6T LOTHMHS SNemeD (B 2erL HHFled LmeyHeotng. Seueusmevulleor

wrimiSlens Olerevedr +y - iEdleor Hlewsuled SBHITEV, SFHOT LIMISNF SMHSLILEVLD
_ 8o5e.

a1 -y Slemauiled

3. —X Hlemauied

8. +z Hemauled

. —Z Hlemauiled

9. M @ Wewedl (magnetic monopole) ®etm CaneoTmiFIME 6T60Td SH(HHleoTey, LledTeurHLD

Ba&ee6ued FLo6TLIM(B&6ITl6D 6TFFLOGOTUML 6L LOMHMILIENSS Beuetor(hLD?

o § EdA = Soprve

€o
o $B.dA =0

- —> d - —>
@' @B dl = #OI(@LdUL'L+ Ho€o Ef E.dA

s
. G E.dl = — % D

10. YnneoTGammul eufleeT ereueuens HDLTemesHE T(BSHSHIGSTL(B?
3. eurfl Gleuefluil®

. aufl 2 " seuy

8. ulemL Geueflui(®

FF. UL 6L 2L &6l
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11. YedTeuHeusTEUDMI6T 6THILOlEITSHMHS HEWEVWIMELD?

3. a- sFTHe

3. f- sHlIsH6n

8. y- sdliser

. ©6m6) SI6M6ETSHFILD

12. YletTeu(HEUETTEUDMIET 618 LOl6OTHMHS SieMEVeI 2 _(HEUMSHSLILILIETLHEDSE?
3. (PBHGNSHSLILILL L6016

o). &anent HlemaGeussHled QWIKIGLD LOOTSHISH6I

8. eeyHlemeouleiern L5l6oTEI&6T

. LOITEDITL L LOMD 65 Si&eT

13. Q@ Fogen WleiTanhg Slemeoulledr Wleryeud E = E, sin [10°x —wt |

s1asflad W afaiT LoBILILY cTedTan?

3. 03 X 1071* rad s™

2. 3x10 " rad s™

®. 03 x 10 rad s™

. 3 X 10 rad s

14. fetT6)(HEUEDTEUDMIET LIlEOTSHMHS HEWEVEMILILI ALITMISHE| HEUDMTEUT Sn DMSHET 6T6mEU?
3. @5 HHMeWeS HLSHHEDGI

. B8l 2 HHHWHH HLSHFHIEMSI

8. @5 Canevor 2_HHHMmBHS SLSHHIHDE

F. QUM SSHl60 SiBetT SiFlT6e16u6TOTEm6T0TL OILITMISHS SeuelGeum Ceusshiserfled LeySna.
15. Ol60T&MHS SiemevuledT LOI6OTL6VLD LOMMILD SMTHGSLIL|EOMHISET

3. CT BLLSF6D 2_6iTemeot. GLOAYID 660TMISHESHTEITN)] O\FTRIG S

3. CT BLL§FH6D Bevemev. GLOGID E6ITMIHESHTETN] EeD6meD

8. eCr sLL5HeL 2_eitaneor. GO 660TMIEHESTEOTT) E6Dem6D

. @G &L SFl6L Beemev. CLOQID QETNIHASMTETN) C&HIGSHS)

eflemL&6r:
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1. &) [ LT 2. /) 900 V m™ 3. m) swsFdaulyadHiser 4. 8 ) X — sHiser
5.90)1m 6. &) E=EokuwpmisB = Byj 7.9)1414 X 1078 T

8. @) +z Hlewsuled 9. 24) $B.dA =0 10. &) eufl 2 1 seu 1. &) y- afisen
12. 1) WHE&SNSHLILLL LO6OTEHIS6I 13./m) 3 X 10 rad s™

14. ir) eeuDmIL HHleL FHeoT AHTE6U6TITEmETOTL! ALTMISHE| E6ueiGoum)] Geusmigerfled LmeySms.

15. 31) QGT HLLSF60 2_6iteneor. GLOQID 660TNISHEHTEITN)] O& HIGSHE.

[6] &8 @afluiiwed (RAY OPTICS)

Lew&LILIL 58 ([HeNl&eT, HietorGeoumsbadlaer, aFTenaGhresdlser wwHMID eeflulwe &mHelsEnsHd&s
CopemeuwinedT  GleVEITESHEMET  EUGEUEMLSSD  GuTFH, 6evetTe  FnlLemwUGU  QuTgeUTSL
LWeTLBSSILGEDE. @5l Lembll, fnhd 2 (BLELHSSLD WHMID &leeSWIomer LIbLSemSHE
GammieN&H@LD.

&y

S LHMID G Splq.HeW6TE E\GHTET0T(D LIDLIMISEDET CUEDIWLD (PEDMEMLI 56T LIMT6meN Q\FILIG| Q\GTeTem
Geuevor(BD. SigMeug, GLMHemeT 6eueiGeum) Hlemevsefled emeusg, LlbLsSleor Hewev, LSS 60T
SHEOTEMLD eTENEUMM)| E&meiTem Gevuevor(HLD.

uUNFsaTS5Her Cousdemss &flulledimhe w euemn Siflsflss Gung &efl wenmhs NIBGHDE.
uhsseTSdHlenr Coussdemd CoeIb FHl&flsHgs 6eneorGL agFotn 2 w WwHllemu SemLwd Gurg)
aglanmeflssiulL eefl 21B58 LB PSS QFe0TN 2 DN’ LUTFLIL6UEDT MHeDL&MDS). ereor@Gey,
w efleoT @nHemDLLEHL  HILSHEHSHESHEND 66fl  LemMEUgID, (LUDS6flermed  HHEHSLILIL(BLD),
@ enLLuemL HIILSHEHSaS606MD el asfleugid (Qeu B euflwins Sisniodlésiul Bio) wmm ms
IHEML EWLIMLD.

UGS QOFRIGSHSTS SHensHHled el CUNE SiHedT LGEHTETID SLFILIMGLD.
2 _misEhdGd 6\Sflwon?

1. upliysefledr g 5&HS U &eme amLBSaeuser cpsb @Cr Cnr erdlanmefliy (Sievevg) GT Gor
aefleflevaed GaMHMnIeN&H@&LD eefilILILLGHemeT 2 ([HEUTSHS6VMLD. QeU6UTm), 6(H SHevorevoniqll LTLILNeT LBg)
L&D ewunpefleor Sememeu MO SiFHemeotll LGH el uriunseyb, UG eefl erglammerfliyl
urliun&eyd mHoeund. Seeunn 2 [HeUTHGSLILLL &eioreooiigenwl euetolled FHwns &m euflé
&600T60OINLY. LOMMILD SieWT SieLeVS LM Gleusierf] LLFLILIL L. &H600TEUOTLG. 6T60T SeMLPSHEDMITSH6T. E1F ULl
&evoreoorlq. LleTUSSID (LP(REUGID SHEMMSSLILLLTE) Mg UMTLUSNE STSMIE00T 6([H SHEVOT6T0TLY,
GunetT@Gm  smevorlLBD. Speotmed, & eufldsHevorevommquiet Ulediypd  GEHLOITSSET  LDeDMSS)
MEUSHBLILILIG(HHSHEVMD.  eTeoTB6Y, HoHE SM(Wsdleeons @Lmseafled  emeudbsliuL(Bemer
&600T6E00TTI &6rledT (Lp6dTL HMD HMHGWL Cung Wsayb erésflsenawns Qméss Ceuctor(BL. S euwls
&evorevormq i eTeor GamlSHEI LMTSHS QI eUP(emD 2 6Teng)l. 6XTeVTeD SH600T600MIG6MWS ESHT(HLD
Gungl, TeNsGL et LIbLSHDGSL QemL G QewL6euefl SHHIHTEL Sig FTSHMIET0T &HE0OTEOOTTLY,
sieueunm| evevnioey efimed GrIgINGL LIDLSEDSS BMLLITE Sl S 6ULHS SH6T0TEUOTMIUITELD.
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20% 3 > 80%
&b 20 e\ &Tetor. eeuenaf]
gaiulL erdlenmefliy
SLbSHe
srélifleb Bapliueuent srdifled Srpiieuent
Beanned unids (qudb 1/ 8enmed umids (T

|
N

|

2. euerflevorLev Gerfleflenged: AeueuGeum) earfl ellese eretora:emens Gl&mesor(BeTerm euarfloetoregSleor
eeuaiCGeum| SiBsGs6fleor euflGuw eefl Agebed Gurg asMLT &efleflevssd amLBEUSEOTTED Sige0T
LUTend GBMLIHSE 6fleu&HEVenLILD. 2 SNT6eoNonss @l 2 suisHleor Gung HD SHTEONID GsluieoT,
2_evoremioudled & flwedr 2 Flliusn&E dArle CrrsHne (werGu asiflug asnhi@n. &Cs Gumeirm),
&iflwetr 2 evoremiouiled WemMHS LIMGLD HOESE & flwerr 6sfln. QeueliTetor® HlHpeYSHEHEHSLD
&MT600TLD, eueIflo6ToTL 605 Hl6e0Tmel eIMLIBLD Gaflefleused @& 2 evoTemowinedr &l 2 SUID 6redTLIS
GHlwer HemL SHenHemdd SHLLLDSS SHGHDG. EGY ST LU (BT LLhGET SHenL HendHemnsLl
OUNHSHSIF Gsiflwevfledr 2 evoremiowineot Hlemev OHMID CHMMHMHlenevsHemens S (B&leotmeor. UL LD
euaflostorLeugdleotmed amuU@BL &efloleusemen  6eMT&sGeUsDHENS  OleMSILBSHSILLL  LILLOTEGLD.
Ssiflwenfledr Flemsuled MG CeHmhm WAHMD SHL S L SiemT 19&Efl. shaner Crr Ceumun® 2
B rsemn@o. 6 Hlespeledr snrevoionss Ser @Kl _swibd oD wenmeller GUITg &sfluieor
ghm sSleoLwnsd 6sfEng ( wleoLeugelsd ). uLdHed smiLl’(Beten eflevondeoraserleor
HemevsEns&s sneooiwd &G Hlslpey Hmer. 2 evoremouleh eletonieirser LleTeneuSleoemen, Sieme
letTenyeug Gumettmy GanetmiSleotnert. @sn&e SmIeooid eeueuGoum &erfl elleused erevorsemerLl
eummyeer euarflostorey SiB&EGSaflent @uissCowneb. ey eunefled esefleuns Esemeor HID
SHITEOOTEVITLD.
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2 eTBHN&E® 2 Lm@Wmil (endoscope)  eretugl, &6l Qemwsefledr HLB Sp&Ww. Gmmumeflufeor
2 | IHGET BHemetTE ARSI 2 LLn 2 MIILSHeneT LO[HSHSIEUTHET Spliiey QFeUMTS6T. 2 6TEHTSHE
2 L HGSLmil (R o1& erFlenmefliLs ssieusslen siqlinenLuiesd Geuemev OFILEADS. 6l SemLpsemar
eUMLLl CP5HE Si6VeVg) eIGHemID 2 L 6Sleb 26l 6(H SIMbHS Sieunmid euflwing Grmumerfluieor 2 L e e
CIFVISHHUMTSH6T. SieUeUTD)| OFVISHS], Sinemer FlElGensasHemenub HHELITE GComesmeTeleoTmeoT.

—

Binififlenssener Ammbs eI eTBSH&ISSTL(, 'euneoTeflebeun@LD . empdanemniserfley B Saieflaefleormed
&l @eafl Hififlens siemLeugted eunenreiled erHUBHME. wedOUMAD OUTREHT V6V
wenaUMShg Hletn Wer@eorm iebevg LNedTmON&ESE @ flweir o eten Hlemeulsd HBHMI 66dTEmML
uUMi&@SD eun@sm, eunereflevemey BHMD LMI&HS (WD, sTHME OSHE 6sTeugmesED Bis
glefaefledr 155 el @ flweefl, Bivliflens SiewLbE ST e(p eustoretmhisemall iflews
siemLU|D. eTeoTBeu, HMHMED LOSHE CHTETONBSHSG B Salefaer, sevorevonly (PULLL&D GumeTD)
asweLBHeoimenr. Bissiefluleoyet memwhs eeflsadll idedmha aeueflCLNEUSNE (6T, b
(R o1& erglanmarflii SiemLeusneD (PpgHeiTemio eurneorels) 2 _[Heun@D. & UL SHS6D ST LLILL([B6T6rns).
(poetemld  euneoTeNleledlsd 2ergnelefpbg HleuliL| 6uemIT 2 _6T6m EUETITEOTITRIGEMEL  LIMTLILGMNET60T
umemeud Bamevoid 40° (pged 42° suemTulheHGLD. (W&HedTemLo euneoteflebededT QeuefIlILDLONESS &)6m6voT
auneoreled GaneimiSetimgl. Bissefluilener meowhs GHlweefl Sifledmhe eeuelGLNEUSHE
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(pevreot, BTetor(B (PR 15 erdHlenneflisHemeT SiemL euUSHTeD 'gﬂeovswrs).lrrarre)ﬁlei)' Gameormd. Sleuliy
6U6TTEOOTHHONBHE DUFHT EUETOTEOOND 6UemT UMTLILGHSTEoT Lnfeneuds Gaomeoond, 52°%1pge0 54°
euemTUWIeSlHSHESLD.

aiflunenr eflenLenws CaibOsBHS eT(REIS

1. dlemsowmiy uetorflemeotl eupm (Isotropic) e s5Hleor PG GFLEID Gaflufeor Geusib,
LledTeU(HEUETTEUDMIET 6THEMEDTE SITHEI6Teng)?

3. JFetT KerflFasmley

3. JH6E0T SieweVIB6ILD

8. uTeYD He0TEmLD

F. 2e11_SH5H6mHLI OLINHSHE 66l cpsvSHHleir SUisHSLD

2. 10 cm BenemLw Fevor(B 6o, 10 cm &edwd &MU &6t G Squiledt (peHeiTemo i&FHleD
eMEUSHSLILL(D6Teng). He0UTq60T QH (WwemedT Gl plquiedt (pemeorulledlpibg 20 cm aFmemeveilsd
B Hane, HemL&HGSLD LbLSHeor Bermb ereoreor?

3. 25 cm
8. 5 cm
&.10 cm
FF. 15 cm

3. ealwssmmo f esmevorl  Gell Spquiledr (PeOTUMSL  OUMIHEETTETN)  EWEUSHSLILL (HETETS).
euflsrasliul Ll ibLib&enL &&GeuetorBeLoeofley, el Splquled ha OLMHener emeusss Geuetornigul
GLIEBLO LHMID FMIDG OHTEWEVEYHET WITEDEU?

a1 2f pmbd ¢

8. CLoHMID<

@. f bpmo O

. Gon&60oTL. 6T&HIeYLOl6L6m6D

4. sMHBedmHEl, eflellevae eTetor 2 esmetorL. smesoretoriqll L L &SHledr &) 66l eXl(péims ereufley,
FngHlwiomeot eWLHL 6Xlev&Baneoordhdleor LS| 6T60T60T?
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1. 30°
8. 45°
8. 60°
. 90°

5. smhrled, eflulletr HemaBeusd LHMID Semebend wWempGw V, whmo 1, 6 Gumeirm)
Sevorevttifled V,, ommib A, erevfled, Hevorevotifledr 6perfl eleuael erevor eredTenT?

Va/1a
" Vwdw

6. NetTeupeuetTOUDN6T 6Xl6voNSeiTase6T LleITEnIEUSHETEOT SIILITEOT SNTEUOTD 6787
3. gerfl erglamgmerflii

3. (PR SiserFlarmarli]

8. gafl eflevsed

T SH6 6Xlemertey

7. eefleflevssed eretor 1.47 6&metoi & UD &6lleleveitey 66dTm) HlTeud 6edTniled elpd, &ogerm
&evoTevoTmg S SHHBH Gunedtm QFweLLIBEME erevfled, HloeusSleor &erflelevsey erevor ereveunmn) SHsHs
Beuevor(BLD?

31, eedTemM L& GHemme

3. HevuTEONMq6MW 6¥lL& &eMDEUTS
8. sevuTevoNMq6mWI 6l SHHLoMSH

FT.. &600TE0OTN &HGF FLOLOMS

8. sLemLé GeNleevedtey 6ediiledT euemeneyll LTLLNledT euemeney Spymd 10 cm. GOEID, DiGHeoT
aefleflevaeevetor 1.5. Gefleleveitdletr Sl emL L1 LTLNedr 158 eeusiTer L,&LILI L T6D SiH6edT GeNWSSTILD

3. 5cm
.10 cm
&. 15 cm

FF. 20 cm

Winmeen E Learning 40


https://www.winmeen.com/book-back-questions-answers-pdf-tamil-english/

Physics Book Back Questions

9. @eaflelevsHe0eretor 1.5 E1&HTETTL. H6T0TE0OTMIL LILL &0 QeOTHlen)eT &MhHMIS GID 660Tm| 2 6Tens).
(eemIGSEHL LGS Henesd AHED) @ UsSSHe0mhe UMTeEen Gung, sSSP 5 cm
SHSEQID, LMHOMMIH SHPSHH D 2_6Teng) 6T6vfled, SHevoT6voTMqLl LILL&SHH 60T HLGLOCDT 6T60T60T?

o1.8cm
2. 10 cm
®. 12 cm
FF. 16 cm

10. &eflelevsed erevor N E\&MEvOTL. &6fILGD 2erLsGHHleoT UG EFID &6fSSHT, STHNESHHE
Bbs 2o s5Hemall LfléEsh senssler e 45°Cancnsdled all(phal (W(psis aHlenmefli SienLHng
er6ufled, N @60t LOFILIL 6T60T60T?

3. n=125
o, N=1.33
& n=14
F. N=15
eflemL a6l

1. ) JBET JemEVBETD 2. o) 5cm 3. iF) CuhHEEtiL ergeflevensy 4. o) 30° 5. &) .+
6. 8) eaflellevased 7. IF) sevoTevua&HG&F sonsd 8. o) 10 cm 9. &) 12 cm 10. FF) n= 1.5

[7] siemev &erfluliuied

Sy

SOLILL aiFlTeeuetor G&mevorL 66, GeueiGeum 2er sMhisefledr EUPILINSES EFOTDTEID SGH60T
aifliTeleuetorevniled eTeueNlE LOMOHMUPL EOLLTS. Seuell HSHH60T eUflnss 6D  6erflulles
GCauadHnH& emnU SiHedT Slemavbeansdled MMM eMUBLD.

65TRIGSEIL LBGsMevor Hlemevuleh 6erfl siemev GLeVBeB LTLIfledT & elpmosd, Geum &G SMILN L
U @smeoorid i 61) sﬁlqgmggnsu aipmsner eflend G&Mevord r p@&L. ereor@ey, LMemgd GeumILIMLLGHSTeoT
2 ud + ~=2n+ 1) (&) 2ud = na FLOGOTLITL_Lq 60T S Lu&ssLD 9_eiten

2ud eredTm ug,mZud COS 1" 6T60T LOMMMLOEMLLLD.
asind = (2n + 1)'2l (neug eILHLOLD))

@@ sin 6 ereotug edlefloy ellemeneledr Gsmevor LTeuemeLd QBMTBSHEDE. GCHMIMULILOTSE&6060T
sigliLemLuied Flemguiledr emowisSHleNmHHSI %Qg,rrsmsusﬁ]ei) SIMLDHGHIETET EILITHLOLD Si6DeVE FIMILoS et
Hemevemw sinf elin@ udHleons tand eenesor® efleurfléseunibd. (ereeurenfled 6 Wlsad Ariwg)) ereorGeu
sinf = tanf = % , B Y eredTLg SlemTuiedr emLoWISHSOHHE OLIIHLOLD SieDEVS FIMIOLD ieMLOHG 6T
Hemevenwd GMSHDE. Coeid D eretug ettemmll NenelleSlphg Hlewm 2 _6Tem E1HTeneVemeUs
SBISSDEI.
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enemmLl Lemey ey fmosHleor HlLbgement sind = nl. ki@ n eredtug Fmorisefleor eurflemuids
G&H&GL. yeormed efefloy elemeneyd Shmevoll Syefled OUEBHLSHMETET HlLbSemeoT sing =
NmA. @mi@ m ereoiug oo efeflioy elemeney euflemsenwis MGG 6reiTUemS HleneoTellsd
emeusHEHHHH Beuetor(HLD.

2_isEhsGS O\SIliwon?

Bifledt B LLIBSHESGSD erevorelsvoniil LLevd HMId CeMisEWIp Gumeitmemey GuTe) &6voTEH6MT
6U600T60ONTRIGEmET  GleuefIIL(BSHEIFe0TmenT (LSSl  SMLLLL(BeTeng)). E)6)I6)600T600RIS ETHSHES
&Mrevoild eLoevGev(B&erfledr GomuTLiy HMID SiqLLTLiiineg SenLuied Liev (wemm erlenmerlliL] JemLbS
eeueTemen Geflaadisafler GnSE.B elenereun@Ld. EeieuetoTetoimiseT 61LeBaB&erer SlqLoedr,
ewebBeuBserfletr &erfledleused eretor LHMID &6rflufetr LBESHTETTID SpEIUHEDDE FNTHSSTELD.

0 GNIHEs® (Compact disc) setorseul euetuTetvIMmISETl6D LisTLeN&SeTDE). Lfley aFwiLliqHe&LD
LITLeMLILMEDT LUSSSSI0 eul L eugen &M Gleul(B&HeT &meoorll(Bn. Qeuaeu  (Baerfledr SigHeob
sevoremIm)| eflufledr SiemeBenSEIL6tT QUL 5555 Sienals) 2 eTengme, cleueTensT 66l SiemeVEeT
SNIhssBsefler @usssdHer g LB adammeflsen Gung eleflby eflemerey UL (B &S600TSHEUT
6)60T600TRIS6ITl6D GSMIHSHHBEET GSHME0TMIEI6OTMEOT. LITL6D&ET LOMHMID LILTRIS6T Ligley QFLILILL LG HSELD
Wemeyasem eXlerflioy eflemereysd Emmevof] GumedTn)] O1&WeLLI(HEEOTDEDT.

siflwneot eflewLenwd CaIbOSBHS T(RSIS

1. ueb@eum)| 6ueTTTeTOTRIGEI6D 6TIRSLILLL 6T(RSEISe60T 158 (2asm, LFewS, oEh&er, LOHMID Heuliy)
SLOGHENE &HEOUTETONTIY.  G60TM EWEUSSLILIL(B6TENS). 61HhS 6UETITETuTHIHID 6T(IRSLILLL 61158 IS
2 wrsdHed asflyn?

a1. dleuly
). LDEhFET
8. uFems

FT. QengyiT
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2. amemw Hnd sreflleor Vg 1mMm QeoLeeuefluied Bresor(® Eeueemen  HmLieTefBH6i
snevorLiL(B&leotmeot. Gomumwions 3mm el L(wenLw edifleievsitey 2 eitem eXliflufeormed @LieerflaerT
uniésLiL@éleormeot. ellifluileormed @liyeTeflsemens Ggefleunsl LGS UMTSSS Falqll GBS
61BMem6V6) eTedTeor? [ LwiedTL(BLD &erflufedr siemevBemd 500mm]

a.1m

. 5m
®. 3m

FF. 6 m

3. wri @rlemLLidlerey Spiiedley, ere s eEnsHE emL Gl 2_sier aFmemeve) S oL hSTSSLILGEDE.
Slemguied ComedrmId LI emL 1560 MDMoed S h&eHs Geustor(BeLefled, LemeysensGl SlenTseid
BemL B 2_e6iTem O5Memee)Y 6eT6v6UaTEe] BHEHe Beuetor(hd?

4. [opmib 4 IeeflE asrleyser asmetor. @retorG @nenm Hn exflied eflEsnhenmaeT 66dTmIL 60T
eetm  GHeunmhESleTner. aFTGUWer Ulbusdleor sTHHluiomeor QUL WLOMID  Fmo
aeaflFasneyser (pemmGul

a.51and ]
&.51and 31
®. 9] and ]
.91 and 31

5.5 x 1073 cm slgwedr a&metor Gamiyll L esHlenr g @efl elpdng. scorann L&Huled
erdlamneafliy siemLbs eflufledr e SiemaEerd 5320 A aefled Gemiyl uLesHler Qeflefevasd
6T600T 6T60T60T?

al. 122
. 1.33
8. 151
FF. 1.83

6.1.0x 107° cm &1s60D O&MetoTL memmLI Letefleonned erpuBLD eXlefliby eflemerefiedr (waed Amiod 30°
eTeufley, LWeOTLBSSLILBLD &efufledT Siemevbentd 6TeoTe0T?

3. 400 A
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. 500 A
@. 600 A
. 700 A

7. sevoreooiia s3I0 6eoirler g 60° Cancuisdled &eflbasll efpdng. erdenmefliy wHmID
aefleflenged SiemLHS &6rflsa ST serfTetor® 6e0TNISABMTEITN) C1&HIGSHSTSH HEWLOHSITED, &600T6vorq UlledT
&arfl efleug6d 6r600T 6TEUEUETEY?

2.3

3
<3
@.\E
IF. 2

8. uLsdlev smiLL (Betem wrkl @rlemLll femey pieled 6IH HIEMET E6TOTEVONTLG.  660TMIETITEL
L@ Hme) erevfled, emLOWIL! GLITHLOLD 6TTRIG SHEMLOW|D?

SHECOTEOTTITLE, ELDLG, Q@U

:

1. EPGHTHE @ bEWLIWITHLD

. CeGHTsHE L DeLIIHLD

8. siiBGsCw asNLIhes SmHeH&LD

. 0sMBSHSIULL efleunThiaeT GUITEILOTeoTSH6060
9. FIG&meb UL & euHling:s eFeID6e

1. UGH Fenelemere)| SiemLULD

. HETElen6Te) ML LIS

8. WweuzIb Fenelenee) SiemLI|LD

. 6T GULLLON&S SHeTefleneey SiemLD

10. @efluiledr GMISEBL Letorlement GleueflILBSEID Hlopey
1. GMIGEB elemerey

2. eXleflbLy eXlemerey

8. qaflF fzmed
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T SH6 6Xlemertey
eflemL a6
1./m) eamgn 2. 4)5m 3.8)2D 4.8) 91 and | 5.8)1.33 6.84) 500 A 7.2) V3

8. &) CeCrnesd @LbeLwmn 9. &) (Wpausib Ferallemerey siemLwd 10. FF) Sereenene)

[8] afliefiFa: HMID LBLIOUTefler SapemLol! Lieton
GILET
SHDODEOl6TT S| VG PPV YGID. SO V) LOHMID SiETNSHEHH SWDLIesled SpDODEL Sy60TSH)
eTeLSLITTE0T B6UTEVL. 6TET)ID VTR GSMISHSLILIBEDE.

Q@ eTevdLmeor Geurell ereoTLig 1V LoledTeT(R68 GeumiumLiqeotmed (WHSSLILGBIL GUNS ereu&LTmeoT
eUMID SuiHs HHMHMESlEIT SieTEUTGLD.

1eV = ereusLImedT QLMD Su1HS SHHMED
= 16leoTL 6L Sl 60TITEL 6TELSL 60T L&) AFLIWILILBD Geuemey
=qV
=1.602x 1071°C x 1V
=1.602x 10719

@G, eeflEasrey ereTLg SiFHeoT EUMESleysH SHeoTeMDEMWSH GSMISHGLD. LOMhI&eTeT 66rflemuwt el
ewnedeurneor eaflinents iHls eFrlellemnentd C\&MevoNg (HEHGLD.

G6UMETUTLLD S(HSSILILIG ABTBSBLILLL Semevberdled eafld aEmey eTediug QI STdHe QIed
urnfedr 15g L(BID, FLOLOMEDT SHHMEWEVL! ESTETOT(BEITET, SHDMED GHEUTETITLIT SH6DEVG] oBLITL L MedTaH6rfl60T
6T600T600 156m8 &LD. BT S Wm™=.

gl&eTserfeor Siemen BuwicbiNlement 2 Ml QFILILD CETHEM6TT TELSLITENISE L (BEL aFLIILILL 6XleDemev
aTeTLemS Bhi@ HeuaTsHHley asmerer (Geuetor(BD. HILLITTE0T, VLT HiSH6ETSHeT GLTEITD &IH6TSH6IT
Buisssdled o 6TenBUTE, SieUEDEBL L6TITEmLL 6LDMIETETE. Siemed SS&hS LigsShisefler L5g)
u@wGurg efefloy elememeysd 2 LUl B FspussliubGHlemmer. Huylomer elefloy elemerey
SHLIEYSET LIS SHemLoLIlemedT SyImileusn@ WLIHLO6TeY LedTLI(B&60TmenT.

efeflby elemeney ereiILE SiewELSHETlENT B LTI HGSL. MEVSHET FHewLGefledr  L5g)
LBLELIN(RESEV6VND, HemLserfleor elerflibLserfled euemenhg CFLQID. Semevserfleor @bg euemeTHS
6Febaud LetoremL eXlerflibl) elemermeysTaoTlIL(BLD. HEDEVSETEOTEUEMETIID SI6TEY ABHEDT SEMEVHETHENHLI
OUINHSSE-

eefl siemevseflet semebend WasE Alwg ereuste, aflulsd anuBb eleflby eflemerey

HHGemMEUNGSID 6TeiTUemS VG 6 e sHEMD. eTeoTCeu &aflufledr eerflioy  efemerellement
syrmieusn@ eflerfliby ellemeney Enmevoflaer LLIEITLIBESOTM6DT.
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X-adlisefler siemefend wHmID erevélnmettaefleor UTmMi SemeoBend (107°m eredtn Siemedled
2 _eenane) pdwemer Gafl Semevsefleor semevBensems el Gemmey eTedTusmed, X—&SHT eflerflby
eflemeneXin@ Emmevoflaement LWETUBRSS (LPIGUITG).

LG ShiSele) e SeMaSEEsE enLUUL 6Fnemeey X— &dHlisefledr Siemebernd HMID
eresLanetaefledr  lnml  SiewebaThsEbs® QUILSFIGW cuemsuld) 2 6Tengl.  eTenTGey,
Bemeuseflett  x-aHT  elefloy  elemereh® LsmGsT  (wluflonerd  SmmevoflwnaL
Uweotu(B SSLILI[B SledTmeDT.

2_hisEhsGS 6\Sfiwon?

seungdloner Q@ elequbens @@ seueflss Geustor(Bb. eeflunerg LO6ITSNHS SeMEVSET
aTeuTLemS 2 MiFl 615LSH Qe edledr CangHemeot. Syeurmed SEH CEFTHEMEOT HTEOT GREIFILITEOTE| &IS6T
BSuiebLb 61&TetoT(B6TeS) 6TE0TLISMSTET (LPHED SHSMTHEMSW|LD ST([BSHEI6T6rs).

&erflINeoTs) eTedeUTn)| SiemeV LMHMID &IH6T HNHEMDILINS EHHELD eredtLemsL Lflbhg QsmeTem LiqrieuT
dmoliuLeumb. peoTmed SpeLLITL. gevterviesdT Gumedtm WsL ewurfl simlelwed 6XlehepnenfleEnsHE &nl
8ns fesed Bheg) ereTLemg Hlemeralled a&meTem Geuetor(HLD.

SHeOUTL. goeTevIc60T 1954 @60 HO(PemLW [HeooTLT em&HGEHD GG ETETLIOUHSHS TSI
Bl955He0 @5 OSTLILMTE0T eTLICUMITLL $6ms eXleuflsgierermy.

"BLbS eLbLIS)| S 600T(B&HETTE ShLohS hsHemevraerfler g LiLemLuileD, '@aﬂ &6UTETOTLIT 6TEOTMITED 6T60T60T?.
aenid Caerallesner eflemLemwl eTedTeormed ABHHRIS Suwieveelenen! SNHE&TESHHID, 66UAEUTIHEUTHD
Sihes Caerelssmer ellemL OSIflD 66T HlemeTLILIT. S460TTeD SieuT HLoeMGW eonhmlé Q&,nsiTaE]mrrfr".

2x(B(HE) TSI [HistorBevurmédl APeID er(B&&SLILILL
'S @ F uleir LIfENeEUILL L QIeHTeToTILIL I
(060 B&HMEIL_ITEWD 61 H&HIT)

siflwneot eflemLenwid CHIbOSBHS 6T(RSIS.

1. A, SiemevEenDd Q&Me0oTL 6TeVSHLIMET LOMHMID A, O1SBMeTOTL. GUMLelT Sp&liiemen QGT SphhmensL
eunm SLnller, siemevBerhiger A, LHMID 1, SenLuleoner O

3l A, X 4,

2 Ap < 2,

1

@.Apocm

Winmeen E Learning 46


https://www.winmeen.com/book-back-questions-answers-pdf-tamil-english/

Physics Book Back Questions

/F. Ay o A2

2. eteusLImeT HIevoTGevoM&HSEUTL LweTUBD eTevs&LITeoTSH6m 14KV  oletTeon(psHs GeumumLiq.eormed
WhssLILBHerner. @bs ererpss Caumun® 224kV s sigleflsen Gungl, erevsLmmenfleor
g Lirmil SiemevBenoneuTs)

9. 2 LG AH&flHESD
). 2 LMHIG GSeWDULD
8. 4 LLKG GmDUWLD
FF. 4 OLTRIG SiP)&ifléE&o

3. 3X 107%g flemm 61&M6TOTIL &BEBLET OGMLILEMLI Siemeulledr Siemevbend whmio 6x 106ms ™!

HemsBoussdHled BEHMD erevdlanenfledr SemevBend Spdwemen &swowons Salifedr,  &isefleor
FlemsBeusmsd

31.1.82%x 107 B8ms1
. 9% 107 %ms~!
@ 3x1073ms™1
F. 1.82X 107 ms ™!

4. ) siemevbeneren sdlieisdleommed @@ 2 Geonsll urly eeflyl LG Gurg, SiBeT BHnISs
1Blebteon(&ad V @b, 21 siemeubenerer &eflulleommed 2185 LIy eyl LiulLmed, Hniss
LOl60TE0T(LRSHSLD %%@Lb. ereufled Sihd 2 Beunsll LTLINNDH&TET LILIHOSTL &S Semev Herb

3. 41

. 51
5

81

e 34

5. 330 NM SiemevHend e1&mesorL &eflneg 3.55 eV aeuaflGunm) SpHmed e\smesorL. 2 GeunassdHleor
Bg u@Gd Gurgl, 2 1OWOUGD ETEVSLIMEIL 60T OSTLILEDLIW Semeouledr Siemevberonenrg (h=
6.6X 10734]s erev1d O\BHM6TE)

a.< 275X 107 °m
. > 2.75% 107%m
8. <2.75x 107 2m

. < 25% 10710m

6. eefl 2_evonT LMY &6TM SIBS5SBSHE! A LLHMID Zialsmsuﬁsmb Q&ML @memm Hm &erflulleormed
eefly L ILGEDE. SrevorLmeug Crieflsd 2 LSIPLILIBLD eTeusLTmeofledr L SUisHs SHDMED S60TS
oL Crieded 2 1B ereusLamenfleor LY Quwiss ApHmene el 3 wLMsnes lier |
2 Geunagdleot eeuaflGuIDM| SHHMEVTEITSH)
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S hc
A

2hc

)
@E
" 31
- hc
T 21

7. eaflblerr 2 161pe) Hspee, @ &HILNILL 2 Gonssdler LIWHOSTL 55 iflTeeuctoreneoor el 4
LG SFT6leustor e&netoiL  adieids obs o Geomsliuminied u@b Gurg, eeuefiu®BD
eTeLSLITMEuTl60T EILIIHLD Slem&FEeusLomeoTs)

o |™e
m

6hv,
2. |52

§§EZ EZQ

m

hvo
2m

8.0.9 eV wHmib 3.3 eV SHBUILLI6NT S4HmeD O\&NetoT @netor® sHieisaaser 6@ 2 GeonsliLliiledt
1581 21B55B58 efl(pdlener. 2 GenssHlerr euaflGunM SpyHmed 0.6 eV erevfled, B Criayserled
eeuaflefl LB eTevsLINeoT&6 60T QILIHL Geusrhiserledr H&He

al. 14
2. 1:3
8. 11
FF. 1:9

9. 520 nm simeEeTDd &ML QI efleped & eflemebd 1.04 X 1015 LH@uLnersemer
eeuafllel(@dng. 460 nm Siewebend 6&Metoi QuesoiLmeug 6&eflepsuld @ 66T &HE
1.38x 102> GBuniLietsemen cleueflelBdmg. STetorLmeug cweosdleor SDESSID (LPSHEV CLPEVSHS|60T
FnensHED BenL G 2 eter ellflsin

31.1.00
o). 102
8.15

/F. 0.98

10. @flw eefluledr snner] siemeBend 550 nm HMID Sigedr snnafl Hmedr 3.8x 1026W erevfled, @ /flw
aafluledlmhg @ eflermg CrIsHHled evflHevlledT &HevoTSH6ET OLME Fnlqwl oH@UMLLTeoT&e leor Famaif]
6T600T600 18560 & LITEDTE)

o1 10%°
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5. 10%2
@. 10>
. 10°1

1. @eflfleor QeueliGubm SpOMed 3.313 eV asmevorL @b 2 Ceonssl UTfedr LW eSTL&Hs
Siemevhenid

a1 4125 A
o 3750 A
8. 6000 A
. 20625 A

12. gaflfletr euaflGWbhm SpyHMeL 1.235 eV QsTetL 6 &6fl 2 _ctoayflss 2 BansssL g6 g
500 nm siemeubend e&metorL eflub@dng ereofled, 2 WOILBL &6fl eTevdsLoneoTsefleor QuisHs
Spmmevneng) (h= 6.6X 10734/s ereurd O&M6Te)

al. 0.58 eV
o). 248 eV
8. 124 eV

Fr. 116 eV

13. @ 2_Ganaddlen g 1 SiemevBend O&metorL BUMLLmeitaeT Lig&dletment. 2 BeonadHeSimha
2 10lpli(BD  Sifls  SPMMED  CIHMETOTL.  TEVSLONEOTEHET, B  eTevorodll 6OHMetoL  Q&RIGSE
sMhgLILSHleotmed R SpmwwemLl el L 6Xled Lmremguiled euenensaLiLBEleTment erefled, 2 Geunsggleor
aerfldleor QeueflGWIHmI SHHMED

hc e?B?R?

a.;—me+

2m,

& =+ 2m [

2me
@ hc - e?B2R?
A < 2me
hc eBR

el conq2
FF. — 2me[2me]

14. A, B opmib C erettenid 2 _Geunsiiserfleor aeueflGunm ymmevser (wempGw 1.92 eV, 2.0 eV
hHpId 5.0 eV S@lb. 4100 A simefend asnesorL aflu®n Gung Qefl aresLImeTHemer 2 Lplb
2 _Beunald / 2_Beunsrhlder

a1. A LB
. A oHmio B
8. sierHg 2 101D

FF. I&ILI6D6m6D
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15. QUL PHHMemeD 2 L &HEUTEUSHTED 6TeLSHLITeOTSHET 2 LOIPLILIHeUS) 2_16lipey
eTeoTLILI(BLD

3. erflbledT

Y. L6V

8. Qeuliu swieof]

rr. @mevorLmb Hlemev
el emL&eiT

1Lm) A, x A2 2. @) 4 LG Geopwb 3. ) 1.82x 10 Pms™ 4./m) 31 5.&.) =2.75x107°m

6.m = 7.a) [=° 8. &) 13 9.8)15  10. o) 10%
1. ) 3750 A 12. @) 124 eV
13. ) = — 2m, [%]2 14. &) A whmib B 15. @) Qe iLBlena

[9] ®iez HDID SisT)SESH SuibHLTuied
SPily
LOI6OTEOITL L. 6T6T0TETOTTE0TS)]
1. LWeTU(BSSILBLD 6umu]
3. Wletteumiisefledr uiely Spydweuhemns SMIHSITNE)

emamLrner Hnwrene eauflsafledr Gemmhe SemeHerl UGHuled, ((LpseoTemi) euflHEHLE0T &nl
ragevnet eurflser 2 L eoflpliuems H.C. wGmo pmib sieurs &R 1931-60 sevorLmlbgs). CsnGLmiy
@Lieuwrsd eflemere) (Siebev GigCanGLMIY maTey) snrevoionsd @CT Hevfloddleor eGamGLML&eT
snBn GeumulL Hmwremey euflaemenr GeuafleliBHleoTmerr. @b Lrhiseoner euflsefleor GHTHMLD
e Tner Sgmeied @oGsmGLmiy 2o eetems 2 NIFILGSSwWs (@5  guligfluid ererL
el tuC L gy).

Bimwreneouileh el L&HS eufleHEnHELD orkidevmet euflsEnaE emL G 2_6Tem Semeubern V60
Siemey  eTevor GeumUMLemL& 6&metor(® Uyl lgfluid Sismiefledr Hlewn emeDLTR6T Sisovyedleor
Hlempenwii Gumed & WLHISNGSD 6Te0TLg SHeoosALLILCLE. Gun Sigmy wnglifluleoned Sbg
oGsnGLnly maiemer efends Suwieveleeme. (s Al sienGey SEHHSTEID, JHeTNISHSHHE60T
Buwissid sevorLpwliuCL gmed) Gunifleor sigmiondliflulled HeTnISSHH SUISHHES5mss SHHSHS6) Q\&Tesor(H
SHSHSWD SqLILeNLUTD SHEOTSHEL LU L DD TR HNID G, iqflul sigmisserfler eurflgerfleor
SIEMEY 6T600T DieeVG| Siemev Hem CeumLT (&6 Hlemwmiomeneuseledt SevorL LIl L SIS EHL 60T
euNHHd eUhSH60T.

MEDLITRET ATNIYSGSL UL Igfluid Sieonieys&o  SenLGuineor Geumun(®  eredreoreleuevfled
EWEDL TE60T Sicu0)6Xl6D 6(H ETOLHLTTETID 6(H LIGOMLLTEO)ID 2 _6iT6meDT. LoMMNs ULl iqfluid Sigmiedled
6(H ETELSLITITEOT, 6(H LIGTMLLT60T LoMHMID 6(IH B, L ITe0T SplLIemex _6iT6rmeoT.
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eevTeIe60fle0T [FledM—-S/MMED FLoGHSHETemeMWILI LILETLBSHS Q1H Honiblewn SH0HMHESE &LoLoMeoT
SHDHMEL EUIHLOMM)

u =1.66x 10727 x (3 x 108)?
=14.94x 10711 ] = 931meV ay@b.

SITIGEMH Suniiwed prmisAuler QPN &s snehkseflsd) &dlieiss ereim 6&m SHMwsHS
SIE)5&([H&HE&H6T60 BHHg eeuafleurpb 2 1pasemens GUILLIBausDHaHM& LWTUGSSUILLB eUbSHS.
a —-sdiseT 2_etorenoulsh 3He NTISBHHBET TETLENSIID f— SHTHET 6Te0SHLTTEITHET 6TEITLIEDSILILD
@UGung HMD NIBeurbd. Hevonqling Sienel eTeMbes SHieisasmear . arer@el, Y- ST
L BCW WeTaMbed SHHITeisFTEGLD.

peour  Hemzeledr Gurgl, HeDLSHETEMOWDD NTOSHIHEUTETE a6l 3He SieooflSHaIHeme
eeuaflei(BHleOTmE? 18 60T HedTS SHevflSseuf] Bl serflwinersemer aeueflaliBeugblevencn? ereeoreviled
iHe - @aub @uetor® LGMLLMedTHEHD @retor® B, ImeiTsHEhD Sieeveur 2_eemeor. @&edr
SMIe0oIHeme NedTeurpLonm) efem&eeuND. IBSHHSHTLNS 35U NTnISHSHIHEUTETE HT6TE H60fl5560f
B, seflineirsenen (@revor@® LGIMLLTeoTsH6T HMID revor® bl nreorsen) eeuerfluliBeugesr epsvd
235Th sinbamaunss Hengeybore, Shs Hapeldar deogey pHMe Q aHISSN ST SIS
8més Ceustor(. Syeoun Fewmseln® WIn@ 2 evoiLn@b elemeneyll eUNmH6TH6fleT EWISHS
Blemmwineorsy, Ml Sienusbsmellei 235U Hlemmemiw el aiflsons Qmeé@Lbd aatuens & sMBHnE.
Spmmed oo efiFlemw MO eTedTLBTe BdHemaI Hepey Suwihensuled anuULTg). ehseeun ensey
Haped symmed wipm eldl, CrisCsmi@ 2 hso wrpreldl pHwuaunnsEse 2 LU Smss
Beuetor(BLD.

& Sl ereotug 1 g Cmquid 1 efleormquied 2 16l Hemgeyserfleon eretoretllHensHsHE&E FLOMGLD;
Sigeug 8 efleotmgéE 3.7X 1010 fengeyser.

GEODHS eI SHULSHTEVD EBMEUUIL GLINIHET SH&H SpULSHMEVD 6E&HTevoTL  CLMIHemeT 6XlL&
GewpeuTerr SMeGL OFWELMLIGE) SHSHESD ETeTUSTED MHFH LTHISMLILTETS 6T6dTn)| fnm (WIGUITS).
geeesiled , GEODHS SPUL STV EHMevoTL  OLUMmeT Sifls sHflsss  QOFUIEOUTL L 6DE0TE
61&M600TIq (H&HGSLD. 6TETG6U 218 2FH& HFHfWISSHS SHeoTenLOW|L 0T SHLLSTED A& SpLSHE| C\SHT6TTL&).
@nslwneled sHCELNE 22 ATNIHSHH 2_6MEVSH6ET QFUIEILITLIQED 2_6Temeor. SLODBTLIGED SHeVLIMSHEHLD,
S L MhIG6MLD Sl @ SLMmisafled SNTnIHSHIH 2_6MmeVSH6T SILLLILIL(BETaTeor. LD HHHmed CHemeUemIL
HlenpGaunnieuts SimsEsm 2 emesefler Crréssons Smuiaud SbdHwnellesr pHmed
GCaemeuuiled QeuMID 2% Siemey L [BGE SieuHMTED EULPMHIS (PG EDS).

2_hsEnddd asiliyon?

eCrawnm CosHsIetong Sieme] AHonsbeHHelleor LhLaUnerfler Hlemmuwiners HLssIL 1qiflebedSid
LTS @EHHSHF FLOOMESLD.

apeuLn Hlemseledr 6 (PHEAWILOTET LWeTLN(B, SpUSHSH Hleomhs erevueuensdd SuTeOHHEID HOEMLOS
&MHHGL Swevont (smoke detector) smelwMGLD.
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Sweoory smHeIweTg), HLLSS L 0.2 mgy ieteysTer, SwflAwid (6Am) eradtmensaHILBL W&
GSODHS SHHfLISHSHS HE0TEWLD C\SHMETOTL 6([H AFULINEMSHS SHHflIss GsmGLiy LweTUGSSLILGEDS.
adlardli erGearmmid aFwlL’ L @ 2 Ceunsss. BaEnsHe emLule @hs &dliflss cpeld
emeuSSLILIMBHOTNE. S BHEHHHMLGW STHIIEIETET eDHLTRE0T HMID HSHFWE0T CLOEVSEn. M)ISH6IT
2etAm @e9mihgl eeuefleflLiL@D a- SSHTeisdermed OSTLIHE wellundsd aFLLILGEHeTDEoT.
861 eflemereuns, Al sieney Hemeowineor LOleTGeTTILLLD QSTLIHE WOledTaniled 61&FLSTDE.
@hHleneouled, Hema 2 L aFTmmed SMHM| LRSS NISBEHSHEL LEH6INs Lem&SSHIS6THMTe) SIHi6iss:
2 I'seurli@®w. 861 efleneralns, Genneurerr SienGeu SEMSSD HewLELMEUSTED 2 ([HEUTELD
WleoTGeotn L (Wb Gewmwd. WleoTGeorniLsHleor @bs sifley WeiTammmed 2 eooplLl (B er&5flHens
weooflb 69&&LILIB& TSI ewiflfissme aeuaflefL LGB0 sHieiss Siemey LTSISLILTET S6Tene
efLeyb & GemmeuneansBeu SBLLSTE g Hog 2 L iée& ShisnHn.

siflwneot eflemLenwid CaIbOSBHE eT(RSIS

1. leoteoT(p&SID V Geumell clpeuiond (WHBSHSLILIMBID SO LT HIGHET 660TN D) 6T600T Z 61&HIT60oTL.
SEIHHHemel Crred Corsasd 2 UL AIHsHsILBLEUTS, HeonISHaHHeedHHE Sh60e LT
gisarfledr LBEAM| SIe0)E O1STEn6V6)Y

o 14454
\%4
V o
& 144 ZA

@. 1.44=A

NI SIN

. 144 = A
2. emanL 6T Sieunieled Hretsneug shHnLiLmensuils SuirkiG ereusLrmeufleor G&mevore_haib:

3. h

ER

3. n=1 &EHNILILTENSHS ST ILINGES SRS 122.4 V 615MevoTL. HeTnIellelr Sie0)| 6T6ToT:
3.1

. 2
8.3
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. 4

4. DL TR60T Hu0)ENl60T (LPFHEL ELPedT)] SHHMILILITENSS6r60T SpTrhigerfleor efléis0
3. 1.2:3

. 2:4:6

8. 1:4:9

. 1:3:5

5. GaCan( sdliserfler LoleTenT L LD
31 GrI&GM

8. eSS

8. pEHlewe

FF. 6UeMTILIMISSLILILL 6Xl6D6m60

6. Gn.Ga.gnbsefleor e/m gyefled, ere&HLONET SHNEMDHGSL LHlevns LOIL6UTe0T (LOIL6UMD 6T60TLIS)
eTeL&LE0T LOlGOTETL L LoFlLIemLILLD eTeV&L mmementll Gumed 208 oL ki@ FlemDULD C1&T6ToTL. 6(H SI&HET)
SHemMEDWILI LWIEOTLBSHSHID SiemLLL:

1. B eonodliy 208 wL ki@ idaflssiiu,. Geustor(BLD
3. B vty 208 Lhki@ &ewnésLlL. Geuevor(BLD
8. B etrogliy 14.4 wLhG SilsflésiiuL. Geueoor(BL
. B eonodlli 14.4 Lk GemmssUuL. Geuetor(BLd

7. Li**,He™ wpmpo H spdweunnfled n=2 emha n=1 && Bbaiey anu®b Gumg 2 b
Siemevhenraigerfleor eflélsio:

3. 1:12:3

. 1:4:9

8. 3:2:1

FF. 4:9:36

8. @ UGOMLLTeT LoHmID 6H eTevdLamevflet Wileteor(pssid V= Vjln (%) 616018 QSHM(BSSBLILL(BeTeng).

(B 1, @ el WleteT(R555HNES Gunt Sigw) rSlflemwi’l LWETUBSSHEDTTE), (LPS6EOTEmLD
G6UMEDUTLLD 6T600T N goL'l QILIMMISE N U SHMILILITEDS 15, 60T LOMMILITL LG0T HE0TEmLO

1
gl.rnOC;

S T, XN

1
@.Tnmﬁ
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. 7, X n?

9. Al sigm)I&s([H I 3.6 UL eT6ufle0>*Cu SITVUSHSHIH SHILD D&MD
al. 24

. 1.2

8. 48

. 3.6

10. SITOHSHH HLSS L G&HMem eUqeuUDd OSHMetorLg) ereufled Hlewm 6retor A CI&HTEOUTL HTDSHETH
6e0Tml60T LITLIL] SpDMeEV eTeueumm) LommILI(BLD?

1. A®®
oy A*°
@ A"
. A%

1. JLisigmisameen Hennwinerg siHlaierer sienardgl By seflwnersafler awnss BHennenwt el
0.042 u GEwMEUNS 2_6Teng) eTeufl6y, ;LI SevnibaHeNen Qb Bliuseflnendbater enemoriLmbne:

31. 46 MeV
2. 5.6 MeV
8. 3.9 MeV
rr. 23 MeV

12. M, ereotug yGomiLnenfleor mHlemmemwiud M, ereotug By, omevfledr Hlemmenwid SH&@D. Z
HGom L neots@Bo N Bl TTe0THEDHD OSMe0oTL. HTNHSHIH &eomiledr LlemevoriiLnbmed B  erevfled
Sisleuenn&HSHeNle Hlemwm M (N, Z) apeors: (8@ C ereotug) eerflufleor Geussi)

.M (NZ) = NM,, + ZZ, — Bc?
. M (NZ) = NM,, + ZZ,, + Bc*?
@& M(NZ)=NM, +ZZ, — B/c?
. M(NZ) = NM, + ZZ, + B/c?

13. (OBML&& Hlewm erevor A LOHMID OBML&SH T 6T600T Z C1&HM6T0TL) HHIfISHS AHTNIHEHTH Q60N 2
SHeOUT FISETHET LOHMID U grenTsenem 2 10IpSng. Bmidl SienissHelleor Bl ImeT LoHMID
LUGomLLmedT eTevuTS 6 60T XEGHLD:

A-Z—4
Z-2

A-Z-2

b Z—6

A-Z—-4
Z-6

8.
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A-Z-12
Z-4

14. sdiflusss seoflod A Q6T SiemI SpWLsMeDd WwHEDN SHiflwsEss seoflod B —Qedr samsif]
SHULBMVSHHNGS SLNGD. STLESSHD SieuedTeoor( gHevfloriserfleor Sieunisbserleor eretorennflbena
FLOLOMS 2_6ieNg| 6T6ufleL:

a1. A oMb B et s56& dengey 6 &oib
8. A M B ettélemaey 6550 erliGUMEID &Ll
8. A emeuaiL B Geusions dlemgeuemLiD

. B emwel A Geuslons dlengeuemLLLD

15. t=0 CuusdHed CrusHSled SiemLIL| EENTHIIETEN HETTNSHSH[HHSHEI 60T 6T6v0T600 1&HemE Nj. SiemdT
S sMeSSl60 Lmlilensy &meuld ( t= %Tl /2) S GUNE) 2_6iTem SIgT)I5H&H&HS660T 6T600T60f15H6m&:

o =2
2

NS

8.

& |2

FF.

®|Z

eflemLSer:

1@144-4 2 ML 3.8)3 4.8) 149 5 &) adisen 6. 8)B er iy

A

14. 4 wLEEG aFefésl UL GeuetorB 7. FF) 49:36 8. 8y) 1, xn 9. @) 48 10. o) A*®
11. &) 56 MeV 12. @ M(NZ) = NM,, + ZZ, — B/c? 13.95) 22 14. @ A eweueilL B

Z—6

Geuslons FemgeuemLD 15. )%

[10] ereuéL_pTnenfliLied LOMHMID SHHEUED BTLTL] HEWLOLILSH6IT
SHily
61&W6D HIDETTHD SnMIG6T: QI LletTshmleL letTSmement 2_nLSHE Q&L SUIeVTS &nM)I&H6T.
61&WeL FlMEI6Ten FnMIGH6T: 6 LWleotammled LOleTHDeneoT 2 HLSHH QFIILID SnM)SH6T.

eIl L lumemsuiled SOHMID ereu&Lamettaeafledr Sphmed ereusLmmedr Geumel (eV) eTedTem)D Siev&Hled
sieneliLLILBHmE.

&emm SLGdHl&erfled, QemevorHmedT LI emLUlled 266 TeVSHLTTe0TH6T LIemetoTehBLILIL L. 6T6VSHLITTE0TSH6IT
ETEOTLISHITED, Siem6Y LOEITHL HSHVISHE LIUIGOTLILTE).

glewer eTedTLIH60T euemTUIEDM: eTeSLMeoT HenT&d] SiemLwjb Gungy), Falifemevoriiy (pmlwb. ereorGe,
femisdl SewLBHS erevsLIMENT  Llemevorilement (W(ReMWLWINSS SmeduilLsems apuBSHEID. Dbs
6TELSLIMEOT LIDMMTSE&emM Fleman ereorll el UL Beiteng).
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& ameir emL Buimged eeuaeunr 10°C aeuliLBleneus@L NeoTGeoTnée agediliq.uwl leoTGeoTL L Lom6oTs)
S LMRISMTESLD.

HeLedlwel emLGuin(®: WleoTCeotnd@E aniulled 2 emen GuNg SLSHWNSHeYD, NeoTCeoTndH&E &miLiled
2 eatem Gumg SMILMETTSHED GFWIELLBLD. HeeSwel emLGuinBaerfled (peTCetmsE LOletTHemL. &l
SHGLID. LOIEOTEUT(RSHS SHT6TTT LD&H&H600(6:5S H&HHINS SHIHSLILIBLD.

&Oiled emLBWMmqedr (pemeorsemen npmleorned, AC 2 emef(B emsemauletr el ewns &Hm)
eeuefuiLmsl upLLL®G Ghi Sewré &HMI SHEHSLILGLD.

emwowi§ gnel ledTommns): glemevord smniledr emowlLiemerflulled 2 _sierm e, EemevorliL ST eIgi6uTe0T 6usFH
e&MevoT(BeTengl. E&HE0T CLPELLD, GIEWETTTE Si(helfledT 6(H eMLWSHDGL emwwilieTaflesGGn QemL Gl
gesorL LU’ L 1le0TeoT(R5SHHemS enelevmd. emwwil &rell Semevorlll Letarfl  Hemmulemevorii
EFILWILLLLTED &l6WeooTd SFOHMNISSS GSMHCsH SaflaEsiubBh Wetar(pssd Sretor® umSHins
Lifl&&ILDBLD. TBSSEISHSML LTS Slenetord sHIlen GMmisGs 2_arer leTeoT(R&s 240V ereufled glemevord
SFOII60T QB (PEMETEHGLD eMLWIF &6l BemetuTlIID@SLD 2_6iTar LleoTeur(R&HSHLD +H120V WMHMID LMHEMMTH
(PEDEVTES 2_6Tar LIl6TET(IRSHSD —120 V'  SH@lb.

(i) 4V 55 Gewmeuner NeTCeTM&HS Ll6TET(RSSSH0 Qg6 (WNfley Sifl&ns: HeHGLD.
(i) 8V 5@ auglaneot LNeorGeornsd WletTeuT(pSS5dle0 sifley (Wwrley Sifl&ner Smee&d
(iii) 4V woHmId 6V &@& emLLLLL WeTer(Rsss55He0 neor® elemareysenGo @ moHELD.

eFeomy emLGWin® (wrileyll LGSHuled HmIMPEUSDNS (W6OT ieflSSLILGBLD LB LOl6OTEOT(LRSSID CILITHLD
eoTGevTd@ SMIL| LO6OTET(RSSID 6TeoTLIL(BID. euettilafdlwnes @& PIV sienefi® ereorliLi(BLb.

PNP qrmestéleLifled Siqeumud erpumenitd 2 16IpLinemeotll QUNESHE TSI ledr eumuns @LLens
Bpheled 2 6tem N @Ml&EADE. Speormed, NPN  iqmmeotdlevLfledr Siqeumud erbUTenD 2 LALPLILITem6DTLl
euNhSHEs Cridlerr eumuns SLliueng HBedlsd 2 6mer P &Hl&EAng).

61q.6)LD LOMMILD LOMGsL L 6D Siemeledr GeumLIm1q.60T SMT6vorons 2 LAIPLILITED)ISHE LIFleVns enLTen&HELD,
gnLNEnIHS LHleons 2 LOIpLILNEnISHELD SenetorliL&HeT ST Suievng.

ewung emumedr eugqeuemwolifled Geueluih Syeord 2 Wlpunenllelimiha OuDLLBeuSTE SFSHHMm)
2 18pLiLnedT LeOTOSNLIESHDM)] 6T60T6YLD SeMLPSHSLILBHME).

qareotdlenLifleor eFwWeILBL UGHuled amunedt LSleoTGeoTLLLIOMEDTE: emumedT — 2 LBIpLILmesT
1BletTenT(10658 CoumILIN emL& &MIHE SHSHSHNE.

NAND wpmio NOR eongflsGalBaer eLng Csl(B&Her 6reur SiempssLL(Baleotnent. eraeurenfled Lm
ongdlsGaL Baemem NAND sisbeug NOR GaLl(Baerfledmhe 2 [Heunssa(iguid

2_hsEnddd asifliyon?

2 edledr (WH6e0 Sevoflevflmeor ENIAC  speors 6wentdled Geuesflum Lib&emeussL0S5S60 J. L961T6v
UiTfer&sIL HMID e A&HSTEa S)EHEWINTSH6mmed SHevorilqsaLILLL gl 5601 eulgeuemloliL| 1943 e
BN 1946 @60 (PqeuemLBbeEH. & 1800 s&IT siquILiLenellsd SemwhSHlHheHg. SFHed 18,000
UL &HGLMLseT Smheeor Cueaid @& 50 LeiT Sienelih@ eTenLenwid C1&M60oTq (HHSE-

2 _wijey (1) wOHMID SMpeY (O) eTedTD SH(HSHE! ETMID LiFlFHevev. 2_evoremiouiled Sig 1938 &6v &mevTe0r
ETEOTLIEUITITED QFHTemeVCLIF BemevurliLie SHms6rfled LWeTLGSSLILILL ).
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siflwneor eflewLemwish CaHIHOSBSHS 6T(RGIH

1. @@ Fleflssneot enLGuwimqedr LleoTeoT(SS Simevor (CHTImULILONE)
a. 07V

o). 03V

& 20V

.22V

2. Q@ ™D SLGSulled nsr L edleor eXlemeneuns
3. BUIRIGLD LOIETETL L eriTHSH6iT &EmMULD

. Geudlliuevorserfled LAHMLD ehLBLD

8. L& siIemLLISledT MDD aHU(BLD

FF. &L Semevorii (Wpmlujo

3. smiuefl&&luLng p—n sbHluled, p-LGSHluied 2_eitar QLIHLOLITETEmLD 6O L 2erfSl&H6T (SIBTeus),
&lemeNn&6T) N—-LUE&GH &5 eNlTeusd SemLeUSHNG SMTETOTLD.

31 p-n shFHuletr GNISEs 2_eitern WletTevT(RSHS Geumun(d

3. N- UGHuled 2_semema XL, p-LGSulled 2_eiten s Hlememasmiey

8. n- uGFHulleL 2_sitem HL(BMM 6TELSHLTME0TSH6I 60T HeUTE

. p— UGdHlulled 2_aTenemad eI, N-LGHlulled 2_sierm erev&ELIMe0TH6 60T Sflad EFTey

4. @11 Gl Siemr SemadlhSHSHUlled SlHSSLILLL LOl6TETT(RSHSLID Q(IH LIED LIEITHemL5E i6rflebsLULTLTeD,
2 _eitef(® emaema LML 19607 6THBLI LGHUT6d Lieh LledT@eormLID LmuLb

81. 0°-90°

8. 90°-180°

@. 0°-180°

. 0°-360°

5. ege0tmT emLGWImqedr (W&eoTemLoL! LWweoTLN(® 67&)?

3. eV FH(HHH

3. LHSHE

8. siemer Suwimm

T LOl60TE0T(IR8&H& ETemioLILimedT

6. &Il WletTeHe60T BHhsS SHSHHIeUSSH 60T SigLiLemLuled aFwWeLLBHME.

3. eflTeued
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). oM SemevorLiL]

8. eafl GeuredLn G&wLeLLINDH

. arflufledr LIMiley

7. eafl 2_161p6y emL Guimqed 66l 2 LBIPLILIL & SMT6voTD

3. 1BleTETL L 2emii FHls6rletT DM Semevorii

). QEVENTSIGHEITIE0T EFWILLIML LMD erLI(BLD &erfl erdlaurmerfliiy

8. sdufletr & LB eeflulledr OLBSHSLD

. &L el WleT@eorniL &LSGID Hlmedr

8. p-n &hFlulled 2_eiter L5l6OTEOT(LRSHS SiT6TTT (1) GHEWDEHHL S QLLINIHETl60T EUEDS
(il) oM@ L6060 Siemey (iii) QeULILIBlemey Sp&IEUDHEDDLI OLIMIHSHEH HEWLOW|LD.

eoreumeuetTeuMMleD 618 SFiflwimeoTs)?

3. (i) HoD (i)
2. (i) 1oL Bib

&. (i) Hmub (i)
. (i), (i) obmb (i)

9. I Siemev @WIHMIuNeL OBMTLTEFITEOT SieMEVEYSHET EIDLIL

1. Gmi UettenmiL 1o @sHe Geuevor(BLd

. Uettemmi_L omifled eeotmns SpéHe Geuevor(BLd

@. sl Lonhmd & Siebevg 2 mwins meHe Geustor(BLd

. Conanmlil Siene0TSHEILD.

10. @ NOT GaLiqedr 2_eataf(® A = 1011 eTevfled, 60T G 6ueTlUILMeoTE),
ai. 0100

). 1000

&. 1100

. OO

11. NedTeu(mHeueustTEUMNIlEL 678 LOl6oTCEOTTEGE &NiTLled 2 _6iTem 6L BN emenTd: GMISHELD

oV E | R 2V

i)
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-4V D AL 3V
2h)

R

-2V Dl AARAND +2V
8)

-3V > e +5V

)

12. YetTeu(BLD LOl6OTHMM) 6THS UMElSH CHLIGMEE FLOLOMEITS)

1. AND GaL
. OR GaL

&. NOR GasL.
/. NOT GaL

13. Wetteupid Wlettammledr eeueflui(® 1 248 QpdH@b Gung), 2 sTaf(B ABC yeora)

A O—“-.I T
Bo— _

co °

al. 101
2. 100
8. 110
. 010

14. uetorGUMID ewgemaUTetT &evor G 61§D amu 2aidhl Siemeouliedr sifliieeussor LLMHMLILIBEUS
6TeOTLILI(HLD.

1. 6fi§& uesorGummMLD

3. SFTE6U6vOTLIETOTGLIHMLD

8. s L1 uesorGumbmLD

. &llgLi] S1%H60 LievorGLMHMLD

15. 3MHz (w360 30MHz euemruievneoT SiFleleuetor ABHBSHSHLD LiLIeOTLHEUS)

3. HEWIT SleWELILITEUED
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. Q6] SiemevLiLITeN6D

8. 6uIMeL SIEMEVLILITEUED

FF. OFWDHemHSBHITET HH6UED CIHITLITL
eflemL&eiT

1.8) 07V 2 8)uys semwliller o apuB 3. ) n- uGSluiled 2_sTaremns eflL, p—L&GSulled
2 _eitem 2iFls Flewenasmley 4. &) 0°-180° 5. i) Wleien(RSsE ETemwliLner 6. &) &erfl GeuredLm
esweLn(® 7. o) WleotenmL L 2enydlserfleor womi@emevoriy 8. ) (i), (i) ommud (iii)

9. i) Conaa M SiemeoTSHEHID 10. 1) 0100

oV D R 2V

1. 3 12. 8) NOR GsL 13. &) 101 4. &)  aiFliT6l6usvor
uetoTGUODLD  15. &) 6UIMeL SIEMEVLILITEUED

[11] SwnHLiwedletT SictoTEmLOSHSHT) CUETTFS6IT

1954 -@6L LNMTeY g 6umed eTeoTUEUT W6EDflGLOL 6redTlL(BLD (WFHeL QVSG(Pemm EFWleLLIN(B 6\&M6eoTL
SO San1qwi GrmBunemey &evor(BLiy SS. Heleor SwibHT wevllaadiwied aFmHleden shHema GemmaLl
eIEHFLOLTSHI LOHMID LMTY lgeuTed 2 &5l (WHe @Wihdlr weofls Hneuarsens 1956-86
2_meunsdleortt. 1961-@e0 wenflGoL speorg B, OLTHuiled @ eigeotred GomlLmien Sreoflwrkislser
agminanemeouied &M 2 ifl LnsnhisemeT HaTHSHIUSHBNSH SUWISSLILILL 5.

2 _hisEhdGdH 6\Sfliwon?

U  &HeBoTBUQLIGHEBD, 2 mISHHGHHES LSHemLSEHD  Smflefwed yemeteyseafled  @bhg
Ganemwsn@o. GomBunsseno @snE aldlellevsscisn. CrmBGumasev (ermbdlmevflwed) (ROBOTICS)
eTeoTD 61&meL GG er6tTm EUNMT SHeMFHUTOBHFH 2 [HEUTHELILLLFI. 1920, Q6D 6155 6T(RSSTENT SHMT6D
GaLd eTedTLIEUTTED '(Sgrrdueme wevfleurren (8;rrr(8urré:6:6i1' 6T60TM BHTLSSHHL 318 SP(PSILGSSLILILL ).
GomGun eTedTm UMTHEMS E\BMPleVMETT Si6VeVE Geuemev eTeuTll ELIMIHETLI(BLD 'GrrGurLm 6T60TM
egmevedled BHE UDLILLLSHTSWD. OFWDHems eflHIHemer 2 (HeunSHGL I OSMHHETemeouTed
HIL&D QSNLRIGHDE. WeflHIHeT 6160 Heunnssd esmeTanssniqwl 2 ulfleormhiesst Gume Sieme
s dweflesdermerr (UL sSmevorliidsLL(Beteng) &b unsSSnmiser Heonqrmibsefled SmesD
melieor WidHsemenll GLTITDGSH i @LD.

(epeitm) GonBumés ememd &M (bid Grmeienid weufleuised GrmBUTEEET 6T6dTm HITL&SHOUHHE! 6 ST
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siflwneor eflewLemwl CHIHOSBSHS! 6T(LRSIS.

1. ZnO ewungpefleor gisem Siemey 30 nm. @bg Uflonesorddleor SigliemLuied <15 Seveummy)
U SLILB SSLILGHDE.

1) Gueney QLIMIHEIT

) BIGeotT EWLINIH6IT

&) 6CIDEOTEmLOWITEDT EILIT(H6IT

FF) SMHSLIGOITIHEIT

2. EpésevoTL euDMmIET SWInHenSILITeT HTGEOTT LITIHET 6T)?
1) LUl

) uiled V&S

&) LevoTeD FHISHET

) Hlblmisenddleor CHimen

3. V6D Hlemevdd FHe0TemID CIHMEU0IL. OFWMemEL OUMIHET 2 _(HEUTHGS6EUSHDSHTET Sl L 6UEDTILIEDM
6T&H6m60TL LedTUDMILIE)

1) MoenT Semev

) OMTEUT UL MbL, &8

@) Herflbeor

) uledin®

4. STV&HSHEMET 660TM)| HITL LG HTEEOTT QLIMIHEMET 2_(HEUTSHGSLD (LMD HMLPSHEHLILIBEUS)
1) Cuedldibal ~Sp AHTDIGW DD

o) S6eBHE —GLo6 SITDIGLEmD

8) 6NIHS &b TGO

IF) eemey el L SHeTDIELPemMm

5. 'eod) Qw@@' 6T60TLIS) [HITEDTIT QILIM(H6Ifledr LIeOTLIN(D Sh@&LD. 1| LILeOTL(BLD &lemm
31) LO([HSSI6ULD

o) geyefl

8) aflememuin_(®

FF) 6UMSH60T QSMIIHETEmED

6. erhglrefled &emmuied LWIETTLBSSLILIBLD CLITIHETEET

3i) aiibleofluib HMID e6ueTer]
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) Qeuererf] LLHMID Sl

&) MO HMID Shi&HD

F) 6T’ LOMMILD SiepiLBleufluid

7. GunBunéaerfled HemFSHIDLING6T ©_(HeunHs LILeOTUBLD 2 B0 s 5606066

1) aulq 6l [Hlemeotey 2_BeuNSHEHHE06MmEUBET

) HHGD SMOT 2_GeonsHs HEVEmEUSEIT

8) sisb eeuaTefl 2_Genssd &H6V6meUSH6IT

) &6 uiflomeoor 2_Beuns&&606meUSHEIT

8. CLPEMEITILITEDTE) 6UEOlMILIEF CIFIINEG6UeMS HIMNISHS LILETLBSSLILBL OSMIPI6DHILLILD
31) 8160601 LO(HSGI6ULD

) slluflevevreemer 2 evoriel

@) Qwlfl& ©_etoremio

) sFliflsseiied

9. 4G LNedr&6T LHMID Hl, L ITeiTSHEBHS Hlewmemw! SHeflbESLD &is6iT

1) aflGen &6

3)) WEOTEVICE0T HIGHET

&) mnGeotm &6l

) Guerey &iseT

10. FHTLIL SIEDEVEHEDET SHIHGHSHILIGVTS (LPEOTELOMPIHSEUT

1) &meotymL. GrmedTL_61eg60T

o) Guorfl Syl

&) syebLITL. gedTevLe 6T

FF) eTeuni(h LT6\F60

elemLse6lT

1. &) BIGevrm QLNBET 2. o) LUlnE 3. &) Haflbeir 4. o) EPleAEHEH —Bloeh STNIGLWPeD
5. @) eflememn_ (B 6. [F) 6T LHMID AHQIOevflid 7. 1) augen Hlemeorey 2 GavnssHee0emeUs6T

8. @) ewlifl&l 2 _etoremio 9. 1) a6 GG 10. &) SyeLUTL medTerLe6dT
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