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v J=0E (1.51)
Cuaenen G BTLTUITEST B et efFufeir g LIU®L S QETLALTGSD.
@A bs QupLuLLGS V =IR ereirgyip Q@ aLTLTGD.
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CprealfgFw wrpdl W aarug QPosHgersaflen @ E&HL g EEsTer
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Gou&id 6T QU T WL DIFHGTID.
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Fovarid GmpASTDS. eTenCeu &L Haaflear FL &% Soer GlariiiReney
I PsfssliuL GopeuenL AaTDG|.

1.5.2 s gplsaflenr et &L % % Fmesr

@G @wsHyersen o elenwow e QueT g umSL B gyl
USenasruysenmes Rewesr sSUuL Ratenar. eTarGes @ aseugyererey
Bovg Ayersemear FWTIewwnss yHywir &8 CHameuliuBRE DS .
Besafwevmu F&HOLL L& Qanenrams HIQ s pes STulleir FL &gl
Faflv F&HUuL L Qe Qeuarl) Y HFwn s @ (6 LILSETTE aUgyeueTayLs
ulewr. Q@agGHrarseamer FEHIULMLEIGF QFSHMSDG 2 Wi

sigienL. QevgSredwey )

(empsLsdeen




558 YeauflwwrdHarng. crerGa FLGFAN QarHe B 2 uresTer
QYuss Caumur® ArQGunssiiul Lrew wl @GCw BFsEGODES
@05 H T 6t e ST ST T FHUILILH BFEAPw 86T Geur Tt b QuDLILIGID.
eTewr Gau HT6HT, FL S ST L DESeH 555555 S5 & Fpenest & Gl auer(h)

SITGYI 60T .

1.5.3 geopsLsHseNed hersL s Hnetr

@@L SHseNey FTeTUILGD Y@L ImeT iy Gse aaflanio GODHS
LIeveriienu s QETETL ST EE STGRTUILGRAG DT . &FTHT T D
QautiuBeevdies s @erumsidoariysaiiy Ha 2oL ssuuL®
swrSer GavsSrenaet o aunsstuGAeper. @&sunSer @ws Sy e ser
2 (HeuTssU®D HCHBaemen HCg Ijereunes FIOGTH@HLD D_ (1 THFLI
LU@D. HYsTag ULMLE QETa@slUly, FERUUL ML @ e Geuafl
G@pUTOSUTH gy iUl Foshgearsaiey A FL G AU
UL epL &G QFwayin. HBHCauemen FearafevsHyairser G5 67 GUuT Gusfl e &
wrew gemersamen augyeuereyliuL e ey el i @QFaY . GODFLSH
QureTé@ AWsSCaunur® ByCurRAssiuL @ suafev g AT &1 FEHLD
SmasEhd FFISASTLRGD. Gowsdyarsaiar QauppLGw gemer
aarugme @ea GewsBreher o i Fuedysemens Q& T &UT LY. () S GID.

E
—_————

<0 &>

»

3
1

—

o @ 1.14 BeieosHe0 SN HBCLTLID]

sLGHFmants Qurever GepaL & Hsaik
Hler@armlLi gwarsarrayw JgpUBSSUUBAGTDG. eTerrGeu
erGermi L. YLiGH eroumpony Heowybd. J =] +] Gmg 1,
Jaaruear gpepGu FwsHrefer arCarrie. YL isd, gewender

WeTCermiiL. YLTSHH 6TGTLIGTUTEGID.

=n(-e) (V) +p(e) (V)
J =e(nv, +puy) (1.55)
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1.7 bscgHxen  (Superconductors)
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FDMIFHET & 6v0T 631 F 6N, FevshILILITGIT F6iT, CprGun&ser, QgramewsQETL Ly
FHGarmiEer GLimet pauhHiey vwerLuBSSLULGAGTDaT.  FeicuensF

FDMISFT SOAPTGen ST ESLILIL VST Q&S (ReTan ).

( pomdemeanss somIGESN

siglumL QevsHyalwed )

42.1 sp a8 ULDVSET
(Logic Gates) .

2 wiGusgsHer QF miAbuL Samiguw Iy ells& DM FeneT &6 eT
5588 QEraEmr@erearancuCU H(h&E LILMVFMTGD. &S SH(HEF UL
o, sewrelFel, SewllLner&edr, Q&S S &TTRi&HeT, CpTGUTSSeT,
QsTonSRQSTLIY FTsermisear Curearnanhie Gumgp e uGurAs
suu@Aarper. Feuphcr Quilysend UwlyFEhd BB AWHS
wlLmsmaGu aR&FoamgueaTainsd B(HeGw. aal(p HwWss wiL
B S@BGT QUM “LwiTay” eTera/iD, (LHDW S ‘ST Pa)’ TaTaD I ps
suu@o. Qurgeuns @& “2wiey” IJuwsSswliid "1" aereyb
“smipay” Jupsswird " 0" aereyp GOUALLUGBD. @G
UL euiigth RP&TN) e Qerrmydi@ GupuL L Qi) wpLg el m e
ST LILIERID. HeTTe) Ths @b LLamevulleyd @G R LwUL Py
afl_p wi GG FTeTUU@D. dedGeat LWIUTTS GUSS R FWTd
SHayo "0","1" rerueu iy T $meug @b GUmMTET S Sewer w (HGw
QETETIY (HHGW. U® IS H(hEHELULMWSHN 2 omon GuUTgd
<2g Ouem s && uLaegents AND,OR,NOT gy dw (5 S Reirmevr.

B7p @Qableumm uLenewsenr ubup effleurTsl uTTUGuUTiD.

(i) "AND" wremev ("AND" gate)

U PESLUBD QUUICIYSET WTeyd “2.wiey” GIIMITETLDINE
2 enenr Gurg wl  GCw @ “uwiey” GUIYWTERTSHETL LIWILITS
ST & yelif&phieer serarss58s5 GanawGaran3s 'AND'uLme
G Y Hraug Uity sseier Qumnuorearnaser "1" g & o aenGurg)
L HGw ANDuL eweuQurer et uwiiyu@umnertd "1" 9y a @ (% SGib.
@luuL madlar Qgmifpurligamer efamHsQsTaTusng 2@ 4.10
Beyenen erafiy &pODIETHenar (pSaley  IeugmefliGumibd.

A B
P e

2 1 4.10 AND UL 608 SBner aafu &H@

SiglusnL. Qevgdlyeiiuey )
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@sspprergy @ yefisar A, Buwomyibd lﬂGﬂT@lﬂg)‘F:g&qu;bmps
QarLiBameouiev Qaray@Reaterg. eaT@Ap F eefly Gouaisr H)G wesfleir
A, By dw @ eallsepd apywBaanuie @@ 5saoGarer(in. e
son A,BRewrg niss, aplyw Bavcvsanenr &(5 SHD Gerew® e Gulp
@afkm (b Beneiienar L L aienast LR HS5 CouTomules g/ 3L L euenewsT
413 srlquweumy e, :

9L Leuenewr 4.1

A B F
FwssPoa (OFF) | dpbspeo (OFF) | @efiywriirg (OFF)
HopsBaev (OFF) aprguwBanew (ON) | @afigwri e ng; (OFF)
apgwBenevy (ON) HossBae (OFF) | @afizwrit mg (OFF)
apigwienew (ON) apipwBenaw (ON) | @eafim (ON)

<2 erflufilesr gb.r:r,g Bevevidenesr "0"erereyip apy whBeraulener "1"eTerayin
GOUOGCaurwmfier @apyey W eemenr 4.2 sTlqweainm

9 GOLOUYLD.
I Leuanessr 4.2

2_GHTeWLD < L_L_uenerr
Quuiiy L uwiiy
A B F=AB
A F=AB 0 0 0
0
B 1 0 8
2@ 411 AND uremedlear gid® 1 1 1

yefizen A,B @enar ANDuL emeuiiair Quuirim seyip 18T GLip
F@ewear ANDuL ewevuiier uwisum ey & ZGeumiomuiier 9L L euanewr
42 g9erg @@ Quiiliy gpiyafisisemen Qanawr. ANDuL o @arn
&G PpEEGEFIGW FTSHuwrer QLI SF@meTud HeuDni&@Ghu
vwiyseenuid Fratewewg. e YL euement "AND" uL ewevsgfiw
2 e Lt euemevor (Truthtable)erer i@, uLemevuiiesr QuuiliyFern
A, B Aweney Quporerid "1" @ener eT(R&EGLCLNS wl GCw Lwiiy
~F@ewg Qumuonerid "1" 9 & YemieuemnGs ST EomIg WSTE O GTeNF).
. Whepw TeVeVT & B Liumseallein vwiiy Qumywrear "0" @enerGu
a@R&Aarng. S vwiiy F gerg F=A.B geewg AB aer erapsi
u@1b.

( eomdlenemng sHmISH6 98] siueL Qevgdyaius )

o 411 gerg B Quilysomer Qsmeaw@®erer AND
uLeevulen g Bww GOEL®D g sHaoersd a1l HAGTDSG . G arans
uLemew QererHenen &HEDIaTBaneT BT FUGUITLHS YT TiGaTLD.
BT wererly Fapwg CuAeH @ (5euTlisen, senL&en, S TarADDTHeT
QuneTuperp G&TET(H 2 (BuTSSULLL YalFapnsamer Faas
Qanagw@erarer. 2k 4.12 yewrgy PEHaTUIFE, FEL ETETLUDED
Qenaw@® e purssiulL @@ Quuliysear Qemeawe. AND uLme

@F@rHerg 2 stenemwliiidmeard FTLHATT DS

® V=5V
HIOOQ |
D
A ! .
—i¢ AF(uull_u_x)
QuiliyS SHer
- b
Be—i—— v
o
A

) -

o @w 412 AND UL eEETeT @uweurdd, ger (DRL) uLeavsspmy

BéssppewiniG pyalLmsar A ez B g
@raw@ ysow HWwssl Quiriiurs GueiuL. G @wearred perps
GarLsymieugarme, 100Q g uienr® 1T Ger T L b Lmub. 6 DS BT P
e SV Iwssepn 100Q s &@ Gnis&Gs o ps AL e gre F@Gev
UWOLIT S QemenTeneun s LFw QWS SBLo & essT Liti(hiD. (y)Lq_aﬁl_fiJ&e'n
A, B @pawgp@s Quiduns 5V upssid  euphisiug ear 3\
@reauriisend Warps&GsTLan wywramwderred 100Q g &
smLns AerQarmli urwrg. aear@a FRe SV oyupssn vuiuns
AL s@h. YFHu IJwsssHmen "0" gysayb, 5V Qmear "1" ysayb
(% HGaunwriear @sspprerg AND UL @wierg o @ L
weweow Heopey Qeudarpg. ANDuL wauler Ggmifbumi g e
2 4.12 @aeren spprergy Ggaluns alersAarTe)n §aws ST aflew
o Lsg e safiey @eieurmy Hhm semend QrewBerear ANDuLameusen
SDFTRGHD LweaTUBSSUUBw Hevene. FTD (pereaTGr GOUILL G
Gunery @upmAmeThs &HnFCen 2 LW RSB R DaT.
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(ii) "OR" Li_amev ("OR" gate)

QPRI SULRD Quiiy&sFefley wrgrdey/b Perm “@wirey”
Gupwrerwns GHSESLUTE LwWLLTE ST “2wiey” QW myLpT et &
Feoar sgsmyw YealdspPeen sararssls GQsmemBereanenas OR
UL HGD. IFTeug Guiiliyssaler Qumwmes miser "0" gy
. emaGung W @®Cw wwiy Qupurargpd "0" & G F@tb.
Bourmeader @gmfburligmer afleTi AEQETe)5HE 2.5 413
Bayerer aaf spOprarBevear Haled eusTelIGLTLD.

A

—

2@ 413 OR uLewwssrar aafw &pmy

| @eapprarg B¢ yeafiser A,Baaruaupep swrbss Haew
o il Fearop Ggneipamtigyn Q&rearBererg. tler &L
Foafly Gauer®Quefier A,Bgyfu @@ Yeflsaflev wrGgenb Qermm
W wpyw Bwada Gk Sse Cuan@n. yefisar A,BRerg Hnis,
Wy w Peowsmar sSHD Qarau® lar@lp @efkp i Bavevuienes
L LewamenTiu® S5 Carwrliar g I ieemenr 4.3 G FSTL1gw
UMM BPLOUYLD.

I Leuemesr 4.3

A B F
SnpsPow (OFF) | Lpsshow (OFF) | @afiywriemsg(OFF)
FnssPow (OFF) | apywpomew (ON) | gafign (ON)
ey wBo (ON) gpssBeva (OFF) | gafisn (ON)
appwBewer (ON) wpywpoa (ON) | gafigo (ON)

gofiear Hpbs Boamdeer "0" aareym aply wBenevufenae
"1"eraray o GPIIGCauTwrier g i Leument 4.4 G STLIQuT )
@ LOUyLD. '

(eondwenns shpsset  [100] iU Bevsyeflusy )

< eusmenr 4.4

D_GHT GMLD 9 L L_6uemawT

@uirtiy Loy

R A B |[F=A+B
j > F=A+B 0 0 0
0 1 1
B 1 0 1
2@ 4.14 OR uLewder GOHUIG 1 T}~ 1

gofsar A,B@eer ORuLeevdier Quuitiunsah Blear Gy
F @emewr ORutL.eweuifiar wwiiumsan F(® GG mwmuler L L aament
44 gqeng @ Quiriy gpyelkhiseen GsreawL. ORuLme germ)
&G eUphisEmIGW FTSHwoTem QUL &Fmanuy D 9jaupmysGilus
uwiiyseaenyid Freaiceg. el L amesst ORuUL &G w 2 et
9L Leuewasr (Truth table) erariu@ip. UL ewevwier GQuiiiyssear A, B
yAwees Qupyorearn "0" Goer a@&GOOUTE WL GGW LWLy F
Bargy Qumorerid "0" & J@ies DTS FIT 0T HFn g1 BT S GO F).
whepw eTeewr Fhsriumsaieyn vwiy F, QGupwrearn "1" Geer
a@sdarps. @meg vwiy F yerg F=A+B aar eepsiu@o.

2@ 414 yerg @@ Quiriiysemer Qaner@erer ORuL e
Bew g Buw GPSL® egaushoer sTLGAM DS . Faraws LIL®W
QanesT@enen &n@prePener s @UCUTg YTmiGaurh. 2k 4.15
s FHurhsed, goL aaTuMmpD GCFTET( 2 (HFeumEFLILLL
Bw Quiiyser Qesrawe. ORuL e garfarg 2 erarewiriener

STLQAST DS . D

Ar_py ;
QUL S Sl

D )

Be—p ~

ule uwdiy
—

2. 4.15 OR uLessrar Gweardsear, e (DRL) uLamwsspn

SighusnL. BeugSrefus )
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@ésppewiiiGe py el disar A,Blie gsraig aern és
Qg ey h@ QuUiliuTs “2 wiey” WSS QU LPmIFLIULY U7
B eumdser upeirp&GSTL gYimieu ST Te 1kQ g eyr(p Beir@erm L b
umyw. eearGa F@e “cwie)” uwssw uwiiuns Ao san. A, B
pyafiemaen @ eerg D@ YyFflw Yuwsso Quiiiurs GUesTLiLig &
B@aurdsear perpsGsTLgyp pywrewiierTay 1kQ Sl T
WerGarmi_ b umwrg. eterGeu F @ov Ysdw Yupsso Lwliuns
AL SGb. s s 55 Hemer "0" gy sab “2 wire)” Ywss s Hever
"1" gy seyb & gBaurwrdar @éspprerg ORuULmler o aTann

I L auememTanw Heammey QFiIfng.

(iii) "NOT" ur_amev ("NOT" gate)

' o pmsUUGD Quidldy “2 wite)” QupTeTNS 2 1T gj
LWUUTE “SiT 1pay” QI M)LDIT 6T $60 Suy b, e Lpist L1 LIERID Quuiiy“gn tpay”
@u:gjwne‘o‘rwn& e areanGurg UWLUTS “Dwirey” G MILDTET %605 ufth
ST FF 1w Yofs & Dy Feven seTen 5585 Qanau@eneng)."NOT" LuL_swev
AGw. Hsraug NOT uLeewuledr Quiiinier Qumuwrerd "1" gy s
e enenGung vwiy "0" gy seyb, Quiiifer Qupwrern "0" s o_erer
Cung uwiy "1" gy seb @ S@n. UL matiar QETADUTL 19 e
aflersdls Gesmeaeusng 2@ 4.16 @aenen arafw &HG D6 Henenr
I srefliiGumb.

F

T AN &

2@ 4.16 NOT uLewssmear aafw spm

gésppreng el Aewup Bear@lip F @ everuyio aru;njgg
Bevawuilev Qsraw@enreng. i@l Feafly Geusss®imuiasr g efl A
FopsPowds @550 Cuar@®n. yofl Adear Hpis apyu BHearew
Fenert &( S HD GEmere R T GLAp @eflh b Beveullenam i euenersLs
u@SHCaumwndier g L euement 456 ST weum ) Sewiouyb.

( eondoenbs snpéss  [102] P

9 Leuenawr 4.5

A F=A

#oisBaw (OFF)
apgwBeway (ON)

afip (ON)
qafigwriLrg (OFF)

g afuicr HppsBaediamer "0"eremay b apgwHevevdiener "1"
TeTeyid GUUIIGCTITHGT 3& 3L L alesess 4.6 @6 T g warTy

<] mLDUfLD.
2 Lasawessr 4.6
2_GRT LD 9 L L_6uemesT
_ ; Quiiy vy
0 1
2@ 4.17 NOT uLewadier GHJI® 1 0

gafl A@eer NOT uLmadier Quiriunsayip lar@lip F

@amesr NOT uLemeuiflelr LwliLm&aib &5 H/CuTwTST 3L L alenesT

46 yeng P QUL (pigeiiL S Hemer GlETeRTL NOT uemav gsn"n_fy

FG UPRISETIGIW &1 SEW LT 6T QuiIyGs@anyd 2jeupm &G
UwliysFeenyd STaiwwg . B L L esemeur NOT wemev &G
o cisremin i Leuemas (Truthtable)erariu@io. L emeuielr Uiy &S
TUCuTgd T HTTSG Lwliy @ LU SeeT &nsﬁ%é&@wgn& o ereng).
@m@ vwiy F gyerg) F= A aar TS L1LI(BID:

o @ 417 yarg @@ Quilieou QFmesTEBerer NOT uLevauiar
Auw GOELE® ey eusIoer anL@ﬁmp@. Beraians LIL @
Qenem@Heren &pQpTerBener HTib @UCUTS YTTUGMTD. 2@ 4.18
YTy P Quitlienu Q& et Gener NOTuL e Geir e 2 arenenioL)
Lenesr &TL.HAGTDG . B&F DB G QST YPDLITL 19 o6 BID pererCr
sPw “Suraardppr yelurs QETIPHULD” eTETED UGHoOW

UNAOUSET apeid Brisen eSlerm f&EGETETeneVTLD.

(oondmanns somsse | 103] sigiuenL QevsSlyeiiucy )




V=45V

2@ 4.18 NOT urewawssmer FonerApprr, se swssl (TRL)
UL vF&KDHM)

8 A @pe “5mpey” oz "0" Spssh 17 Gur e
Cung F ewie) 255500 Asmeg +5V ywsssHayib, wrprs
A 8D ewie) Swssi IgGundsen Qurg F, “smpe QWS
580 Adsrag 0 AwssSHb B ée@in.

(iv) "NAND" Lie_emev ("NAND" gate)

NAND ue emavw e 5, ANDui_ewewés STETWT DTG & eTewmd
s sewn. ANDuL ewavuliesr Lwiigeir NOT L enevenus & ewevor 1 L1 5 6
tpaww NAND i ewovulenar o peunrssamiv. NAND L enevidiir 8w
Quuiriysser Awib By "T"gs @uuldear uwiy Fgerg "0"9s
BB &@b. wHepw T FBSTLILIRISerlgy b LWLy Fogarg "1"g s
Bp&EGW0. @UILL ewevdsmer GOEGID 2 asrenin <2 L L6 GHGTST 6B U] LD
wonCuw 2. 4.19, o' euevessr 4.7 ereiriics FrLGRASTDeT. G i
vwiny Feewg F = AB eow STUPSLILI(HID.

A L L eueneser 4.7
F=AB :
1,3 D_GvuTemiD L L_atenewr
: I @ity uﬂq
A L A B| F=A.B
— F=AB _ 0 0 1
1 0 1 1
1 0 1
2@ 4.19 NAND uraeuier @BlE 1 1 0

( eordlmembes snpésen [ 104] SgiueL Qg Sysflusy )

IN4145

IN‘KHES

év‘

a@ 420 NAND v emevssrar Hgnerdlppr, @eaimdd, L S(H &S
(DTL) urewewdsmpmy ‘

om 420 yerg @ Bunuisen, sewLsen, HTaarAPoT eTarL
eraipern Qaraw@® e (maunssiuie @@ Quiiy NAND u e
gearferg 2 ererenwliiamer sTL(GAerpg. i@ Quiliyssar A,B
@hE wpnsiu@D Ysdu IuwsssSHoer "0" ysayb, 5V @ewesr "1"
s Fwgaugar apwid @sapniers NANDuLamewder o awenin
L eumaeow Hopey QFueBeven Bhiser ewTwlyl UTTES

(LPII GV IBI F T

(v) "NOR" uramav ("NOR" gate)

NOR v ewavwner s ORuULene&EG 61 HTIOTDIGT M & STewr U
u@AETng. ORuL@edier uwiye e NOTuL eevenw @ enewer Liu g6t
apawd NOR L eneuufienasr 2 (a1 &&60 LD

NOR uLewavuiienr Quiitiysser A, Boyyfwer Qumuwrero "0
@ emerr eT(hFGSLD Glng wi @GGw uvwiy FRearg Qumwrearn "1"ys
B s@ib. wpmpw e FpsTiumsaid vwiy Fyerg "0"ys
Bwé&Eh. @uuLmawsstar OG0 2 e YL L uamarT eouig b

wpeopGu 2@ 421, Yl aumear 4.8 @ srlLlu@AGTDSG. BHG

vuwiny F gyerg F= A+B arar erpslu@io.

(pondlomenhs snmsse 1105 | sighueoL. Beusdlyeilucd )




9L Leuewensr 4.8

A D GHTGOLD L L 6UGHGHIT
::zi:::>__£:>}£§A+B Uity Caoy
B 3 A B |F-A+B
| U 0 0 1
A -
F=A+B 0 1 0
1 . 0 0
B 11 0

a@F@D GUTE JSTarg QUIILIYSSET 6TGGTID “owrey” YsCeur
Qg “sripey” HsCeum Guuder, uwluTeTg “STHY" HF
@ (5 F@ID. 3 HH/L G QUIILIYFSHET eI SHTF OTE F( UT6H , LIWILITET S
“o wirey” Y& BHEGL. ST QuUiiySFET e RGT G
wrersHawer d@EGLOUTg uwiy "0" yGb. FspITET as&wmm
Ol LeuemenTyd Huw GHEC Ly wpoplu Yl eumear 4.9 2@
4.21(a) eresruew srL(hAarper. GG uwiny Foyerg F= A®B

eTedl  GTUPSLILIID.

2 @ 421 NOR wutewevufeirgBd®

2@ 42 9675 @@ Quiliy NORuLme @earferg o erer
@wluiemer s HAGIDS .

V=45V

IN4145

A_»H.

IN4145

Be—p—

2@ 422 NOR uLemassrer Honerdppi @wmeund smss (DTL)
Lt wevE&HDM] -
@re Quilyssar A,B@pe yidu B Ss55Hoar "0"
s, 5V Qmear ""gsaub s@geugar apewiv @sspprers NOR
UL ullenr 2 eenip YL L aumenTerw BHenne QF dieugemaruyo B e

UTWLULL UTTES (LPUIGmiHerT.
(vi) "XOR" Li_emav (Exclusive - OR gate)

XORurLewew (Ex OR uLemew) gyarg @ HApiiy OR ui_emevw
wigw. ghewafley Quuitiyssen eréwerd 98 QuIwTeTsHever

( oRdmeants snHmEseT 1106 | SigiusoL BevgSlyefusy )

3L Leuemerr 4.9

O BTG L L UTHEHT
Gy uwiy

A A B |F= A®B
B _ 0 1

1 0

1 1

1
1
0

o2 5 4.23(a) XOR ureadear GHIG

XORutLawe 2 423(b) @ srliguyener @Gvé;a;érglrbgy&@’

&F T6UF LDGOT TGLD.

A _

L]

2.5 4.23(b) XOR uUL®W&GG TDD FAUFTST &DY

(vii) EX NOR yawev (EX NOR gate)
EX NOR (gjévewg X NOR) urewewrerg XOR uLeaasg

@ HTWIPTETS 616 H QETAGNGTID. JYETTEV GUWILILEFFHET 6TUTLD

@Gy QumurersHaear GaRSHGSLEUTS HASTUS QL Ly FFern
ORI “FTpa” Y&HBUT g “2wie)” Y &CBeur @ L fair

(eondmanbs somsss  |107] SigiusnL @evgdyafiwed )




vwouneT g “2wiey” Y& @EWESGL. QuUUILySsET alsHwns s
Quuler vwiuners “srpey” Hs Gus@n. EX NOR uLmeuier
Quutiyssen A,Bydw G geaw@n "0"gaewg "1" @mer e1@EGUCLIT
vwiiy Fyearg "1" Qever eqi@Qé@in. whevpw @ &5SHLUR el b
vwiy Fyerg "0" Qeewr a@sgn. @luLewssiar @ol@D
2 auwentd YL L euamenTerw b (papCuw 2 (5 4.24(a), L Leaewaenr 4.10
T HAaTnG).

L euemewr 4.10

D GRTERLD DL L_GUGHGTIT

A
D_Do‘)h A®B . |Quiniy Lty
B A F= A®B

—_— e OO
- o= olg

—_ O -

A
) F=A®B
B :

2@ 4.24(a) EXNOR ur@adar @@

2@ 424(b)@e sy yeren @awsssspm EXNOR UL e

&G FTQUFDTTGHT &DDTGD.

2 @ 4.24 (b) EX NOR UL e»e05@& gDn FTeUSF et oo

( eomdoembs snpGast  [108. SigiuenL. @evsHyslucy )

422 5555 Qeiensser (Logical operations)

s Hrealwe smes &npsaie 1o aIufds LLmausaman
2 uCuTRASS uwBa s AEFVNeT S(H&ES FWES SDDIFT D 1L
Cun AssLu@ AT pewr. Getounprer Héswmer &py&seamen Baw@aTs
MEWTEHe H5DG Ledwer 9 &g sewfigw (Boolean Algebra)2_geyfarng.
Bareul g senflgsHav "0, "1" QAW G Qossmser wL B LIWGET
U® S SLLE AT Pen DTST 6L, 36t DD FWTE@HO S| &FTHT T L F [T
sewflg s Heyio uTTéEs Fevgeun@m. @uyalwer 2 g seafizio OR, AND,
NOT 9w @i Qsiemsamenr wl B CsrET@earaar. @ei
QW luemL. QEFumss * FHés QFWMSFT ” eTaTLILIGID.

(i) AND QFwiens
A Baargio @@ 5 5swr s AND Qs densuier e germy
Csidasliu@oluryg efewenuyen Fogyars F=A Beararugserme suiiu@ip.
@a F=AANDBear P PEFLILIBID.
* AND@pssrer Qsiens "." gerg "0","1"erarueupeps Qsrerw®
FASTTeEN GUBSFFVTW AL LG YSD.

* ereeun Quuiyssen "1" e B EGLCUTS L GG uwity "1"

S TR
* @arny Ywwg @aTnEG Cwpul L QuIbliydssar "0" 95 B\ S
Curg wwiy "0" g @wEGib.

(ii) OR Q) Furems ‘
arge garpy sufldgrs A, B asarayn @wmuwrpssr OR

Qeumsiaried garny Gsissiu@ Gung elmenyer F gerg F=

A+Beararugerne gsouu@o. @5 F=AORBerer DV LPSSLILIRID.

* ORsasnear Qeuens "+"yewrg srsrgent st i_amaliGura @ awemev

* Quily wrfsele ggraug earny 'l'es @@oder uwioy "1

A5 GG SGD

Y QuiriywrPser arevewnn "0" gy s @@ Uliar uwiy "0"9y @ SEib

* OR GQedemsuded 1+1=1,1+1+1=1,.......

(iii) NOT QFidiemns
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Hrrarfppt QeFwpuBb
Benevenwujip GO,
(30)2.(5 (14) @ n-p-n ggaer
Appher QLTS 2f19-&& DB

R, =250k, V. = 15V,
R.= 2.5 kQ,V, . =0.7V,p=50
aeafler V., &% FesollG &.

(e) fPw P odren ReETDT HgrerHPDT wrDPLULBLEUT S VCE
&& GIGU [BL HGLD?
272 (1) @0 Qwhs Herasd
' ofer T SaH@hdG el Yall&EGs.
(@) s Ry HosHpsGulurs
S V, Bbe ereer
BL&GLD? ]
B ez 200 @ pE ASsMe

(b) QarliuPenev srgeawTwrs P
sULu@ib Gurg Hg nearHPDIT

S Hafiuned V. DG ereires
cE QFwHUGILD Bevevenw &

BL FGLD? '
©) Sprerdppher Gsshiimer GBI eflemL g6l
@avenriiy HisHms@ uaBgie ellarrEssn
Gung Vi, 8D eresren BL &@io? . .
oy 2|@) 3 |Gy 1 | @) 1
(28)2(5 (12) @b e dmen aremev (02) 4 (17) 1 (32) 5 (47) 2
Qauamevuilev @558 LISl (H o6 (03) 2 (18) 3 (33) _ 2 (48) 3
VDD SIS oy 1]y 1 |Gy 2 | @) 3
@ V (05) 4 (20) 4 (35) 1 (50) 5
© L 0 3|en 5 |G 1 |En 3
B
5220 oy 2|l@ 1 |@en 1|6 4
) 2|@) 4 |G 4|6 1
[j ke | [075kQ (09) 1| (29 1 |G 2 | 9 1
aw 2@ 5 |6y 3|65 3
26 3 41 3 56 3
(29) 2.5 (13) @b spB V=6V, 2 12 o (11) 5 | (26) (41) (56)
Vo= 12V, R, =250k, R, (12) 1| @7 1 (42) 2 (57) 2
=25k V=07V, B =100 a3 4 |@ 3 |@y 1|68y 3
eraflesr 919, GFsMiumer,
&raf) 106 QesTiTL L %I &6 & (14) 2 (29) 3 (44) 3 (59) 2
sneins. Sibgi eV g as)y 4| @G0 4 |@5 2 | (60) 2

Fell&s.
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ull pefl Sarnasen
(1) (@I1=0mA (b)1=0965mA (c)l=1mA

(20 @V,=95V  ()V,=7V

(3) @ Vo,=113V ® Vo=-9V
Vo, =03V Vo,=-66V
(4) (@ V, A =97V @ V =146V
[=9.7mA [=0.553 mA
(5) V, =62V, 1,=155mA
(6) (a) V=93V (b) V=10V
(© V, =07V (d) V, =47V

(7) V.:V,=698V,
wep owia(peak) =-6.98V, 1;: a@ssssmguw gigioy 2.85 mA

Vi a@sssmgu ewia =07V,

v
(8) Sy, ewiey (peak)=15556V  |25656V
V, =49.47V
0 — 7
(9) @I, _=20mA () I =3671mA (0)1,=18.36mA
(d) <yt © I1,=36TmA>I, =20mA

(10) Funéasiiuc L @pap ewevarig e,
s wirey (peak)=-100V; PIV=100V

(11) Fonsaiiuc L @pup HYeweveasig e,
2 wiey (peak)=56.67V; Vpe=36.04V

(12) (a) a@RéssMmIgw gy vV, =328V
(b) @ EssFmIgw g9y V, =143V

(_silp Quendles Qg [180] SigiusnL. @evggipsilue )

v \
{(13) (a) 6v (b) 0.7V
- 4V ¢
8VE - - -12v) - -

(14) @) R;=20Q, V,=12V (b) P, =24W

(15) Ry =05 k@, I, = 40 mA

(16) (@) 1;=32uA  (b) 1. =293mA © V=809V

(d) Vo=809V  (¢) V=07V ® V=0V
(17) (@) 1.=3.98 mA () Vo=1596V
© B=199 ()R, =763 kQ
(18) (b) R, =812kQ © 1.=34mA,V=1075V
(d) p=136 © I, =7mA
(g) P, =36.55mW (h) Pg=71.92mW
(19) (2) R =22kQ (b) R =12kQ
{©) R, =356 kQ d V=52V
(€) Vy=31V

(20) 1c_=5.13mA

(21) (a) 1.=2.93mA, V=809V
(b) 1,=439mA, V=415V
© %Al =49.83%, %AV, =48.70%
(d) 1.=2.92mA, V=861V
() 1.=3.39mA, V=467V
() %Al =3459% %AV =46.76%

(22) (2) .= 1.28mA
() Vy=224V

(b) Vg=154V
(@ R =394kQ

[181] swpiver. Qevgdsflwe) )
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(23) (1) 1, = 13.04pA (b) l.=2.56 mA

(¢) p=19632 (d) V., =8V

(24) (a) 1, =13.95 pA (b) 1.=1.81 mA
V,=-4.29V (d) V=595V

(25) (2) 1. =332mA (b) V=402V (€) V=582V
(26} (a) RuT,IBl,lCl,VCT (b}ﬁl,'lc.l,

{C) wrhpwene W g, Y ¥ I & . l

@ Bdaled Vo b Vg b Vg
(27) (a) R, Spbaa, |,=0uA, I.= | =0mA, V.=V =18V

0 BV T Vg o
© Redolgt,ic 1, vt

(28) V.=- 1418V, | =16.2pA

(0¥} fruw eeee 15y 99 whyse

(29} [, =212 pA, [, =2.12mA, |, =214mA,V_ =6V

o il 180G ga .

(30 "\-"{:H=?-'[5 V, Bribcray 90 Egaib,

-
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- Michael M.C, BASIC ELECTRONICS, Prentice-Hall,1979.
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Exaltations from "PHYTTA" . . .

The Physics Teachers' (Tamil) Association of Sri Lanka
("PHYTTA") finds pride in associating itself with the launching of
the Tamil Physics Series and its first publication titled "Basic

Electronics"

Since the introduction of learning of Science in Tamil in
around 1965, the teaching and learning of science has made great
strides. But, unfortunately, sufficient text books have not been 4
published. This has deprived the students of adequate reference
materials.

As such, "PHYTTA" welcomes the efforts of Mr.S.R
Jeyakumar, Mr. S. Nimalan and Mr. P.Ravirajan in bringing
out this publication.It is also heartening to know that the learned
Professor K.Gunaratnam had given valuable; advice to the
authors.

In keeping with the policy of our association of
encouraging authors of text books,we decided to get fully
involved in the inauguration of "Basic Electronics". We particu-
larly appreciate the gesture on the part of the publishers in quoting
an affordable price in the larger interest of the students.

We  hope the students and teachers of physics will

immensely benefit by these publications . Let us wish this book and

other future publications of Tamil Physics Series all success.

V.Sivananthanayagam V.Suriyanathan
Secretary-"PHYTTA" President-"PHYTTA"
Royal College, Ramanathan H.L.College
Colombo -7 Colombo - 4.

E.S Printers 257/1E, Galle Road, Wellawatte. 077- 316719
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