= Dlse : o F* BqVaing
-MAJ’A [ Wesrusrin erw&fw:

'El—/uﬁwwlﬁ.wu‘; a0l

o e ./,,-1 withe W Tapurs -

-qumwyww~.«7&ﬁ.ﬂ\n~wawm%‘
‘ide«Tks%ansﬁﬂmAzd-ﬂrJ,u‘umw,
—Mw«ﬁdjwm—wuﬂuﬂy«.;m)awuu;,a..?,@ﬁw?ﬁ/au.
—m&w»&g wluglin,
~maftum&,wum4/.vmpw,um.mw¢uum”mum beawe K fp onsdirme) wrvet.
o st Stk it o sk i T . ik el o st s f sl i s T gl g
-'m.,mu..t.tzwum;mmﬁ.mﬂmwwmﬁf{”4mmm1uuﬂpam..tcsm).
~ 1k o0t walll e s o cod o agoct U, .
-ﬂmnwwwwm?,mm;ﬁuw.
Mt el s of i gk i soilid s O il Ty il wlh Gl @ o T il of oo by prudisny ol ol polec o o gk
wal f s ol £ OB
=l pamstcnallocane il o roull puln
-M%MSWM%#T&&%MCLWM1%M1M7@: e ansa).
—'ﬁn.T.,ELw..mlsz.‘..r mz.z....m-m.wu&;-
7 s o gl i st s foo i gl gl s prlcscd S e G gl fom e, =1 )
™ Mo L ik ok apolty spudy cofalins & 0o ek smssoin G e of o ek,
-Mwumm.m.[nuriu@.t,ﬁﬁaw B o s of cromn- sl of il
—wwmmw?w..u.
‘%mdmuﬂgwwmﬂmwﬂwmmmw.
~m..£-ﬂf;».lw.,m~u#uuz,.-.-a‘t.
o dlirens U e of I liiSe, P Wt bad e s sy hine G il fugn i saloilof ol s« el Jill, ol Tk cumast
R N Gﬁmr“/""'““‘“"“hw‘a‘*rﬂm“‘“‘a“*u‘/‘-
" s it e 0 e bl b gl otom s coluidin.
-mmduwwmmmxapu%%./mu,mwuuwuﬂw..z-ﬂ
W« curad i e doh risii 0 v s Nagussaly wo Torsfasialiof scitepy Gl ploc.
_qmmuitiﬁowz@»l/; i o BT Tapes sl e oo plovs_of sleclimas  frosun Ta, Myztu,u,m)nm@wzm,,wu%o)
SIRPRS. YT YR, ) SR Y &
el ol Ewmmwmmwlwﬂ;l&kw;{w”wwm/ow)@mb%.
e ponce G s f i Bl i ibited i Gacssots o U fack O hikimoalic ieluiliov il o ol v gk s . s T il linss T
..r&;‘uuwu,umurm/wumMmWW,mza;.,.wfmmm,wmr".
-W%chpmmuu"u,,wmuc.?ﬁmx.
= s in T swacsschof saquiT fuld s gt
7 B dordl] o T o bl T ol fuld
-mw . (wm\,muwﬁuww.@,mww.
cﬁwwwuanmmﬂwmwmﬁm
" Tusdusad il S ballan G g, Yo i g bl erssil e aucks,
= e o b, G 0 ok an G sl T virn of T fou on hiTier fuld whiche el o MR‘%WWM
“ lhans T trsuad v complTid 0T e will flow.
> ided ol qunalel oy T i s T it sk il oy f Tinis i o copleli it
-WW}'AI‘A'WMM‘DW“'WJ G dilifimnss G oo of T trtsk wond G of G conolutls-.
= iddls oo+ walisel et sl wrriat) | T+ i of sohisT,anal. T fuld = el
“m'Alwm;mM.(mMMAMMEWm%Ma/MW i curnsik.
* bl bowt'n (a0 o iy i G o eorcritslione of msiro,.




-quirmam;zwwfcum mwlw),mu..umuwawm wlissd of o i Wi oo gk ouk coid.
= e ofackin, soould st T . il ol pulld :sm/.mf.d,wwfa i g
* e watsas o aptid il tind G cutren opuakins acesloln or O sudlion of T _comluidi iviniarcn.
o O pd o fon mm#.mwmw/’mmA
- Ui wepabl,
— el u..&smpx;ﬁhﬂ‘mkm'e—um wllgas A‘“")MW"“&’“
- e skt sk e T oihe MMMUE.M‘L“A!,/M ﬁmmmmm@/mw
Y e in sl T T s 0 canrist, s ppiloe sl o e csipy prnhivanch
B A S e e e e
-LMM.uMAWmEK—WE-/mMA
W o ool s ks o umfrie fildl s suel o woth pole. in fred, T carret will .
o s otk waines vl uln. iﬁ(uuujwm.'j)b_ o T puTi kol wines olineclions
‘Whhm.(m/.w‘m‘

rod rolling toright

-MWM“MMMW P‘thiumw

= N radde ambistl sadl foronn poik o compllc cinewik (i w2).

'W\Mﬁﬁw%,ﬂmwmwmmwwhnw M.
.‘u..mnd'mu@mwﬂr‘u.ﬁucﬁu&#fﬁm\ﬁuﬁvwhh;wmM@ﬂw./.,u.rl?é/qud
Supapivesn o fous.).

- WGFWMWWEWWMGA%MLM\%Nm G of higun. b
° oo B gl el ./.«;Lm..mﬂww;,,n;.u.ru,,.m%.r-m.(vw.

- MU b kine canounlan ./MA”MI»

-mmwﬁmw MSWWM&W«;*LWM g o didical cvinegy o T cosuaTe.
- Cpnowideol «aﬁn‘.m«n)
'knﬂhhuhmwﬂz.&m_ﬂ.1@MWL&M#L%%W‘WW2M)AMN%%Mmﬂl(ﬂ-/ﬂum‘oﬂ]
b . walicad et o o sl »rli/-‘ﬂcnmvw‘-aﬁ]»
= ol woish, whek e iuducon O warad o, T cnnlilla, will e epparcl &4 T ivaluced _carsesd

-%'hqrwmhmmnwﬂpu%m: MWW ﬂa‘..rur—l,h-..
-me‘nmmr.a,..w ats m.w/z,mra!.”ﬁ.xm;sn .u74.t,
< Ut e i e, aned T ol scnas o o corolia sl

T Wk o e dove o T o gpeninn F&.-—E—lmﬂﬂ/‘auw%ﬁua’m ....r&/..._,..uz._.wmd).
© t T w4 ”w-ﬁn,u ke wodd byl

- u.,,mmdtprm«].t.mﬁw...mpu.wu nu._..d-uz:..,ﬁ.,...ltw,..-ft.
-wwmmuwamacu; -

“ 2% dodin smacd & pod.

" e il af s equsd nmwwwwsm%.

- B €261
“Uhine 0 s T sl of B pod

= Wopu B flos disTyy s sy, squasioled T T gl o .
= e linof forse (sl G oni o Byl | O K.«»rﬁ /.-,u,xzqm i Lo
'Mﬁmwuiﬂm.
- uq,?.z:.. fla-xdu»liulurwbwmww
= i Gl sl of G pone s sl A~w1m.a«m/x«“¢w¢71;b\m ool (TR ) of o wogodt, dific . Thin flun ooy linavaf o et ene.

Wkl wnntaliSs Mise i1 O A usdir, of bn i o tivssne S0



-u«guu ,A:-t/lw u%th—-r«‘? A“‘;‘Jﬁod"|mm7mﬂﬁa wind | A«fw-a:., /1,,,.%
" o VG tslinof Spmaliven mwazml...
Y G i hor T s g fo T il s of bk sitres T G L sl tull bt o Ctpn [ pits of- florg Sy (rngutis of
wind) & G raue.
T e o wnllio on:
-B:le«dr}
uur..JL ovatsah Wik, Bavd B .,.,_,,t%w’ﬁ,
- B, i wwed,
—1’-»-....,,:
" g lase dunilp "8 ndiTl 15 T slin, of futd tis por ik .
R s
" tagelle flux g equal G By (T 6¥).
—'m..,.-.l-..fa..ﬂ;
e eqealin, §288em8 s e of B srio i udt worind G for.
—mm.//m.-.w(ws\.«uwhm o G u‘fwwtwaa.?ﬁc./.w 4,7:.
‘M-f‘&b%wbum-wmo .oul%\m-.
-»M%W{M’w%ﬂMWwﬂ/w wolb ocrons o covdude.
g b (o b ) il gl 8 T bl g, [T
= O fode. (T = s assbor pun npuanc el (Wonc?).

-%M;mmd./mrﬂ/.ﬂhub‘ml-
—uTﬁayth}Aﬁ.M./mT&pUu‘uame.

~u;.&~oum.;,4tmwm.7u&/aum7ucu
= Gpualion o anf anc.

‘Vw‘.,r»ﬁu:

- wan il o o g nel

-w...‘.f..m.(xu?..ml—t?sf,\m?/« mﬁrlu-ul/m HAMAM‘DLM.
] e T s of Boo il will s sk T o 15 of i of s eslllid by T oo Tl il

=Y Tinee onee N Tarkir—of inte o O csid Fire oo tusbisaal eunf. vl b W Ui T,Jsu

'Mjuﬂ.--u\aaa-ﬁ/luxﬁ.hr.
'WWAMMMMW.

-M‘I&MLMTL%%M=

—mw%gawﬂwmmmyw /%WWWMM

) y SY area, A XD’Y\‘ flippeq though 180°
-~ - \ X Y
=t eunilian pigee ol G weludde, burta laso. CHIEIamEES zero field
Ad = A Ad = 284

@) ()
= Eef cann b wolteed by

‘tmudwh%v&ﬁu.

)000 )000
‘R.ﬂ...)n-an«,L.
e e o

_tdida;whwwmmhmu—dn—r}mrﬂ(ﬁd

(c)
= £:BulM 2o -‘\ftl,...l £+ Bltond

Figure 6 Moving coils and changing fields.
.an&w...lhf: me/muur,ummwm:.;uwmu%
< Lowbualion. of Hans o can war:
- Gne 1: w.,..lw wires sy o ....,(., Jald.

= i e G core of G rollan nod .



! 4
‘mhra.mm.km‘cq...f’umlu;w,.,u{u.
"dn.uﬁ.ulu;{i-ﬂv{«a 2080l phon T wires wd%’aﬂ&vﬁ.ﬂh_

_mz;‘d‘ q_,‘%ﬂ
M il o ctes_on o din [ 660) frms ot gl i o gl ol 6 el parilloe s il snasy o diffut
e e a M&W,mm&meb«nr e U Yl a,a.r(gn)um.af..mmlw/.
-Mﬁ%ﬂdh%mﬁdh,ﬂ.m%kh&;“wmm!ﬁﬂ.

R S/ S | M;mmmmeﬂ_.«_t_.
-M/%ﬁlm&-ﬂubmﬂfambiuulmmwﬁ.#ukhw‘& ./».:,._../lm u‘?_;,.ug‘..(n:....a.«d#a

-W‘uudhm/aui&/ww'w(frdmﬂ.
_umumﬁwmwwm wily hoTn b an flaie s 28 (L= ).

- whon « eodd m;.pﬂmquwmmmymr/m/m it sl Borefors_chptsss o e gl
'ym.dumduwm%m‘l.mm. JAt/w-ﬂU‘";Ww»‘A/l?
—w.,u:..w./u..mu.zr;.‘m..;t.
Tl 3 Mo T Sl imr
= howdiun RMWWWM&G-@.
‘nﬁw»m,mmawem.
= Mppor Tu luu,‘.&nzwml,w o,
* B T, MATA,Mmu,«JJmquu.
TE Mo o £oE '”td”"“““r“

ik A VY 3
se
= (s00)(2:10"%)
Y107

2 250 Oully
= k*1Saw, 06:05A
= Aok 4:.‘_..?.‘
1.5 -}_u.qnc.‘
€ 0.55 Aol
—_—
= M v g T Lo AT o il crrsct i T coslodls will aushi on oppaii fos. i T ot of G codB.

= i will tutson T T, onvalador il n,...,w‘.i» conkil rpudd.
= i ot w0 epirasss 5t of Ton fok Tl £ dom’t hnst_ e soslissl v on i st o coveber.

- Gpunlin
- nen »J’v‘fulm‘.
= 0l st

"quv.fnuu.'-
= Dranrformin tqualion:

'MMWWI}M,@M.{»%
-»-..A*,,....E.M./.‘.u s o (ange tuskin. of Goun.
'm,.;tl-mn-m:mmrlz.m
" sl i O fellony:
'&Mawmu«m,.«m{.uw.,dmr.tcrm du:..a-ﬂ-[ap.m)m.
= Me GRdihli come Toroe b diffriok applons rpan e aual EJMMWM.{M POV APORPNY: -~ oI
T e  a e o B G R
"l T el of T bl b Ui oy, of B oo ik o0 i gl
memnnm./mg.«tumm.?ua&. 7’“‘“’/““”‘“’/“‘?““7“”7/*”“-5‘“““7"‘”"”“9*

CBENL P o Vet o Uaex® Vs —Vawr TUS Vs U



I 2 A 71

‘VLMJM.;,LJM.W-WW,{»-E-)M
e r L L R e e B

'"“u«.ﬂﬂ.«q«tx:/du&k-’kbﬁ—h——wﬂ'l&{kéu .
i i btsnsnte of T fasd O oconeluy 15 Foadag’s ovss \M%/uﬁ.///o‘ri«rut‘&,m- eof il b o Ui otuuns whsn o bdige. O
-%mw./m.w Md»rmp..[mm’ .’u:uu»{u...dl.«m...,mk
'Wwwﬁmﬂnmmﬁ&nﬁ«dwwu-{hw.

P “lemiﬂwanmmh..um.

111 -‘f-ﬁpu“ I i o T b, T flon bengs vanin iths © ;T ounfe bl s e,
T e 06 g 590", G pid b uu.,m,z...‘./az.ud..lmm,azww T ik A 220 (en° 20 an u:.:ff.ﬁ B phenB).

Ul 0 in e G0, T fusbl i s popesialicadan. (46°) B U2 plai of B coid ool Bl Tl 0. oA A o sz

-wunmw*%mm%mwmmmwr@w;wmm dinaclins on Ve ] _of T il (o0 et s Wi
> %Jhw\wm/axwwuwﬂz .
\ﬂ"/“ L S D N T
_! = Y tia, ol rpad () i ook, e MMW,?M,AMW,
e el e T il el 6 |M;muﬁm7wu‘./mpm-a;~ ool

'WWMMM%VJ.M.M B

- ‘ wnaz),w NG it . tsforumfald; Ry i B ried of oyt u.IE)a«.(
mu«)»wu«tm%w

Figure 1 Basic ac generator.

_menw?(u{tmm.a%%mw)mmww.-,m.#....am melbrmmdﬂ,a,w-m
o copll o bl ool (i, Ut s vmtn 5 T i) e, Ok wll fbpe il T appoicl, ineiTin,
T T
'ﬁ-nm.bud
" bl gl
- RAlis s bhTi, s S gud woeguls fult
- Mufable comeli Gt oubinh wodd. Bppormo
el of vl
= the e will onivs will e ol a]burmu.
"1 ot codudsis an welucel ainnad iu a Fole sl bosn B> firan o~ G /\
T 1 i B ik e T pine st of B sl mrnai,
= hwrwn on bewnin Lo, s Cans
~mm7rm.ﬁ.m.\ﬂ3bwa.m.u_rwm.
'H’A#MMMM’AWWWWW%MML%RUA blagde
'h*mwhkﬁmﬂ‘hwwﬂuﬂ%
_#.Muﬁaﬂm«l@qnm oot T mmﬂumw(wazwwuﬂ;‘a “;#...TAZ/-AJ)J».M
Aﬁ;/.wmmwhw
= i will reduen o5, wobssel pupneit Tl com e quach ovedeble G @G, ancait.
'W-fa‘.fmwtuz_uwmmhu‘/mmu&-/%uww.
_ho..,u./.ualm.frw,m‘mf?m;.M.‘.mwfs,kh,._..dwm&uu.
A ik Ty ol e gl by o ilare o U ol gy puls oh ppolicid ot o oppoil pualy of B gk 6 b O o of flsc ol

" Uin 0, dem'h ot i i

=t ke (0N oo b il bt it hopes oo o vl b of i 210 ok %kt Gl of e opee.
T T ol of B u-lu.l,,./ i oquad sm.uzmmt.,/.ufyﬂ:./&‘u? ).
-MA*J‘WA- %W‘/nﬂﬂgw-m M

= i dr o pugeliSs sies cunve. Fgue3




T 0 and i o .
_rwmﬁmwdﬁr(ﬁ)wuwmmhw JE-JZ?M,,I’
S B ogulin el (WJM&MW)LMM%% froliin T rass, U
" il il e ATy Tt B ol e e oy, Tl B il ot il i ol ol b sy
=t T bl e o i s bt il nssrts owel fors (o lobe 5T ) T ke € il i
~nwm“(.mm%amﬂa,mmka&—7;
™ el uld ()
= i of Wi, i B i ()
= Yo anen of To ik L),
‘W:}\Mu/ﬁ Jask Tt~
_ %
2]

q VNV A Vas

Yo Mﬂmwuww & lcamre of TG foot Tl e m/bkhkrm%mw,djmwmmﬁum wid T copldS
@Mm_wwwmw.mw/»ru & t-meh.mm‘M}n.ﬁ‘&J/yw/um et

~uM4mﬂ(«5~)MuﬁwM%,
—uu?mww.,a‘mddw?. “’d“’""""‘lm/"‘“'“W'lgz‘-"’“‘m‘
- P IR ke T o O widedaveonn cunand:
_"WVLT‘”M(V :b..ammmdwm;a.mmm,..dn.m @7%.,.«@_&»&)-«»5 J,.amm),u:/-l&u7
R
= e por T gl i olsgp il s, s B uronit v igTon T fonsdes (- FR e if pail.
=Y lonp gl oo o ol %5 i) o o ff G a-.,.,.ra
" e lowpe in oo it ﬁ#(c:ﬁ)ﬁiumtﬁﬁuwwm
- Wy doe .&mmmxw of B gkt bl in 50 OWor il e g aui off o 100 o 130 G i morord.
T ey sepplid it ha%dwmwmmmw bighliisg of aue cas, lowpe.
-mmwﬁmw ruﬁ.w,m&rng.&:,mwm-/w.wmu wvel O clodels BT
e f B pono-
" M wnned po To MML;.Wh?ume,«J;m
- The ool u-w”h-?«,uuézl
"Il«,/-mum«ubur»-m

" Ol . s My ks o B i ill o fon T posTim win G B g, i 5 oo T posn, B il onls of
Tas uprsnid il hasse- 5 o urpol.
N~ uu.ur_um'é‘h_-uno.
M founsee ol b
‘ﬁnA‘Rut‘m,.Arw.‘,l
-z_,,.uu:,,ut-..a.,,./t.md

= e o uill shosp b prelin dun. B T ot T fin itk Wl i e Ty s s o Tn IZZ wll o poilian dor 5 T fo Tl

Gin m/mAw.hTaMd.

- e rolon o el

~ b caladetd 15 RIA din i oo sirsty gt

-mwpm,wmy%,;%m./mw.
~%&AJ‘LEBMETHK-W{WWM7ANT~J



£
R TTORT Ll N ;T —?.....a, P TamnVemn
= ¢SV * oo : 3“_*_ 15
5Y =3 3 " 2
M < GeSW laminations (b)

vy (a)  primary secondary
— winding winding

N, turns Ngturns

primary

current

= fomis G b vl T e LTy pplis v onte ol G .
Tt Touformer st .{:
= S st (- osid roge
= Yo »«f,:z’tnﬂ:?/«f wik 1]
C M e caus v whicke @il o womel — o
= oo e il i il sl %H%
fre A B wake.
T Jluu.l:a wnnek B puppdid 5 UG ,..“,,7 wil. Figure 6 Transformers in theory and practice.
T Mol fild i pradid by @ cunrant m'ﬂf—,nw-"?&'lhd‘ s fuld bk ancuol tis e (B woBid).
'm%mgn“m&ﬁmzam?ma
W sl ot i, M gt

Y g ok Muz.,an/‘.;A.

=B 5 8 o s Ayl Lipul ) il mu.kz»ﬁw&:,‘,u bt v e, o iy il ounnait Codich allziy

mmmmaurzzW)wwuwW_
'ww.,amwﬂ?\;AMJJFQM&?M,&MMAM“&MMM%MLM)_

—awwuwhm—m,dmjsmw.}mm‘%mm.

_11.,.lm:ariudt:.,»lvwé«,/u,v;ﬂhd tm.,n;n«zul;k...ﬂmma.»-..}lwfwnzm.

’WWM&W"W%@J&:;%MW.

R e /ug,b.l.ﬂww/;.uwmz‘.u./uﬁ,m%.

'Mbwhﬂm%aamd“ﬂhw mmwwwpmw

‘hmﬁf

secondary
1, Curtent
b

{
1
|

P secondary l\ l
x

| voltageV,

et r4c
,qnwawﬂak,mmﬂ,mﬂn%d;wrup.
‘%,M%%;mmpmm,m_Wa:
’MAMATILWMM
O
7 bv»wdo/wd(/n%m‘b?wfffwmmufﬂ_u{uﬂbk?k.
= W U\ LN Tos G calles] o M- dovn /"7-%“»
-wmw/wdwﬁﬁmﬁu/;‘m
-Aguz-.lamw,ﬁr-»rm{m C @ of rllo, T 0o aumct.
’WMLWM#EMJ\@%JG'%«%M‘LEWM<
—m%,?wwmm;mwwaw(w%ww“ﬂ?ﬂ
'W'AWWWMMJ«M—EULAM&MMWJM,
% b Vi tou dus G 0, waread .
'W%Wﬁrﬁmmw%»m%%mm i T, contn.
= tis ikl lud 6 G of o e
~ A il pnpu T Tires :WM?‘ P ,m,_f o To sy gt ollown worg G o Toemsfoved. ?
=l mbu@wh"w, I,.,U'v;I'\(J,V.
":IA-M;“-’G«‘- oy
-u_m#g#éfgmﬁ;ml 100 o\ Ypirany 2 vionl o |tfennny €alawioe
M”AJG — ¥ H“‘“"a Ly .‘f“‘“‘aall

“gy L O ey o

‘%a&.m«..:u.wlo'ﬂ:gw.@’?mwﬂflo g of it Al Tl

= Yaon n o aod comolisdl, onal T doosase M T Goorforasns maduss cunrualls Uonms “wiicle. Bo inows e



/ 19" ' ‘Tl
-h__‘___““ux &

- Muwwmuﬁwm“mluﬁ»mmrrwr&/&u

s on forse b0 thn.;mm,b—T.;lm,mmmuw.wa G pight Lol il
—“M.MJMIA”%W'LWTM‘I%W»M e o> sbsli 0 e in Wi i

'Wwﬂmﬂ%ﬂ%,’?ﬂﬂ of i S sl T o T muﬂmﬂ,ﬂ&}
- i carvendi anjMJﬂaTrﬂw’u&&k?M,Wawmdww?ﬁ wined,
.anmwmww.w hmw‘?/ﬁwdwamym.{mmﬁ
-%ﬂwwi
—u.uua,z.zum.,u,““;ﬁw»rmwrﬁ.
‘"A{t'%u&hwuwwh—wmdﬂ.
-g%h.mﬁamﬂ
— Low * nrAMoness mmw;mm.ﬂj%dk.
< tigh o ....M.,,J.l,,,,lsu.zé rm(..ﬂulrd;,h.l)?;.h»’.&.
- G i

"ﬂi‘..rnﬁ' Gu.t-llw/vlwb‘:lul—-.t./ﬂm.

-nMMMmW%mMMdmwmoMT,/m ldeags. ocsssn..

T €, 00, £,:50 5232 - fauL - R
N to0 * E/{«»-?
L. o.’ALr [3 ’
Eom s
€z m2 v
My N -
3]
Ny 2 (2%0X5)
no

N G

EX N

dL%Mkr'..J low ewnna.
ffo

120V pd used in
transmission line

Figure 8 Transmission at high voltages.

(e g brightly
T a® itlamps

'%m,@kwawﬂwwﬂi~m?,m[%m./ﬂl

--umm-nw uwwmww
"“w'tfzy,waum u’tu%u‘ﬁ'-/hw.kwlﬁwﬁub\”dlwd.
= Wallplin qu-i,ln.

~ 0 W offin umla/mwhb.%-b—awwhruﬁu{ﬁpfﬁnwwvub.fbﬂw,

= o bl of i Do Uth, Tt g o paid ot 0.3, 120, panir ruguurimisd] ,,1.4”‘“4@4%4;%“&7 15 o,
= e G umand magsed bl e OAR il o i o i o it sy

-r-»mm..lmu,m,uzrk 1200 , G Mwﬂu,q,.lus»mqn e f
Ui vl sl o foir (ot of s smatine i

-%kuﬁroro’w.d o Ol e cunrn wall dcrcarselug. 10 Tin._anll sudlsse o @8 by (00 C10%).
'wﬂluuwmukwuzaﬂ:ﬂlwﬁ{m.
=Y dusice Ul doun s in sl o radlifive.
= Yuance anse T paclian, by bolf vonsste sl pull .
'W{MA.JAM.-Jau{r{wLa?d.-/‘UthA
'faﬂmawl-wbm,/mhbw '/R”%J"M weel.

= U L hows i bonic anends,



3|@F‘“

-m@rm.»rwwuﬁl&wmww&’wpwmduum
SR [P an,.z.{az,mrtm'ue.?wulmﬁ redlefisd .
~ ol e duion i puly slio_dasp. T o T Wi v obssT,
T b e amiw bl ishe il i T i of T s o T cossTie] it ol by v
S g BT T sdivle s fosnad il i il
= Wi dinae in w0 annasd G & puicl Gk e ciodde—in susamse barcel.

—mu.:lm»ﬁ_uﬂu?u_kl/‘%.

—%mwueud‘}w..dam ‘wmhglﬁ-[‘.tm-xmrumtmﬂwlu(/,v%fkfu.
_qum,.aﬁu,dw,»,ﬂ,&,mmu oot T B dical - o frunel diel.
-WMMR,M,’WM
= W B rued 1 in dagelih awek M?h,ﬁﬁmuumwumwam drodesall sk o s of
k.
= uhie o oeod M%mw@{mwamm,mﬁwmuum.
e snsshorkt taid T o doca. per Tl Wi onse st of o ole. amodinT cobos.
"% do T, o ruwrle sk comactitc cmeslil i purslld liGine G disde oned tasol.

dp

| e =N e
3 | P ‘_,
2l 7

-%mww%‘m pacils’s diarom .',vau:,.m%mwwm T pasle. of G Tmeforwire
it o]

Uk G ok i 20 i T rcsoeal o) Wl e, G cpac MM‘).J:W&.*M;;M

discharging ﬁ-}w.ium.{mw%
=Y o T conlionl i vaiihe z.z.mmum..nn /.,’Jb‘mm“x.{ww
b G Gpactis sull oo semadl s T pd J..fﬁ_-a._,@aw
\ \ ‘W%MW%&@MfﬁMW-%,&MM&W%

" e -WMMAM»r‘J«ab%wmer%wE%~bfhm
Figure 10 Half-wave rectifier. ~ e s, .
_.«..rnawm kabadwm\a‘uxé.m? lanage k.

‘z.,wmu:k Ab\?ahu\ﬂ%ﬁ“hm"%.

= Gpaidin T o sall, rialioe on il “npple -»ll:r

—Aﬂl—wlivz"xmt u.uua,,,..‘t: willh, .m’»».k-l/-w oo, T, foll- s racilfrnoues creel.
’%Mh’mﬂ)&mma’ﬁ%lkﬂm mzf‘.ﬁ-

- Dy

l time

3

'?»uw,m WMmMJW‘m-uy»m Cpfoin=,
‘wmﬂmb.w.z.w»g.bam.%fm.mﬁrwwwrmawud
~ e dorone oo Moo ik & o oo -capailo- pain whiche wll pwso®e G nedifid anus..

= naninr. §in aluess ok O adicled.



T A
“ U, bl o, T el b ol omal 2 il h.maabi redlie B 9.
< the Mo “7“‘-‘3"““"

‘(AM'&&,&JEANL&G’\"J;-&Q.M-M.

'™ %%&mf%ﬂ,lﬂgwﬂ.

T W % he wma.ﬁbﬂwenm,u.ha 7-,0@‘-%5 Q.

T2 S Dy wll ok for Tas o eyl

= oot gull T .,,,,.-”,,w E.M-MM%MWD[E%,WSMM
Diodle Buiclyc.

secondary of
transformer 7

Figure 11 Full-wave rectification [' 1&74-«»‘»&-. T i /uxuw e rJ T W

time

M%, q[_hmﬁmﬂ-h’nﬁww1/¢‘4 /J,Elwhw?moﬁmlurdh@wm} copactd & T bu ~tonss. cromgut.
"’"m ' -w-.rﬁ»l'a.%cuasm'/nu,ukm./uz/JGhW,m..Wwwffwzwb_w/a-ﬂ
M?mnwwuﬂrrdamﬁ..w,dm
=t diadmaligs o b outrscomtal Wik . diodde wlr..
= full pmdoy otk s vl | i WW&M,’EMG%MW@%_
“ Duresinct; Yl o il vl O ot gl st
=W i poilin telolin & 1y T B o Ml Dy b Doy i priiTin riholiin G OG fuido. blisin Dy b By,
=0 s T e Tk sl po Wl poik % of it copaiilins Gtonsn porliom .
" 0y K, anel gk B of B copaishir o "?“:
o copili dos ok et n pupplid & T put of T dnak:
—mm,.u&;,/nm.-.l«?ud mew,‘a.mm EZ-»JE:.MJAMLZ} diods _ow. wow Dy 8 Dy.
O f et gl
T s txmplts e sasel B b passiss,
sy donl gl o unlfy s

= W foun -diods, eilifin WA.../.M./MM.\%M.

Figure 12 The Wheatstone bridge.

“WW«WJrisu»;Ml?Muﬁhmnrdfﬂu,uME‘m T selots of o e PeRAERs

'“n—-la wed i @ ole endiit.
e W it Tha o Tores huwwinn Miidis Ry Roy Rg woutd 6olle o wibioives sosolie R,

" Ome of o b, il o vasiable aokin stk .ummr;.m?m BT " ilyn* o paina o nweTos i ure.
" Ol E.w-f.:«.m.rbmmm ;«a‘aa.e-draawsuw

T s one of T o 0 B in o poliie] dffirinss bt B ol 9.

'Wmm—ﬁ-ﬂwﬁ.&ﬂwwmwuuﬁ.&,dmr&w Ry Ry ane abro ichulicl,

- » e
"h%%MﬁAM{&WW%M%W;{W el copasliven wbein of av wcbucnoe coipaad,

R
= e el i G, oo of & toprsta ahich s ponien oS By
R T S R - SR PR &

= RyyCo ad mw/uuﬂldwl t‘“—nwwat“/nu«;—'

awnnud,

Figure 14 Wien bridge.



= MfaiTan o puitiia =S
- Lv"l-vaarmﬂu ian ,«JIJ: Cpoaltd *Ci4Cq1t...

- pal —— T~ 4 —/ 4
Ia-wuu‘L, o [P

—c.,.a-tzw of« ,,uu,w..,.,.z C: 52:(
’Ewn»b’m] “ . M:f’éb()l

= Gs aulik s ToRC

" Srpoantie) dadany. w;aroei%

= s 10T, 0

—l.mJ.l.ﬂ.,......-U:u.J

‘MW./MML.MRE/AEM%WMW~M.
—'“u-umm‘uu;&a& [T

’ﬂm.&;um»m]m,mfa\auaw ok g o o pT T sl
e ek cane adrs b plon .

- G . E
) m_,[ H .
T ol connad

—'th-'u.nagM\o«A n:,,.um,u:,,_um ool
R N O T
= o i w0 unrid G oo ol becnsirss of T _inadaln..

sl fpom T prlEns i g o

- u
1.
of © Y mndidimn ane. wesisel T puellin plilly T pol - sndl isineose.
electron
M - o
L dog -mu;,ﬂd,d&um«r.
charging
|
o | )
- F

= Gy L“"a“""ﬂ‘?”‘“‘?‘z‘" wd std.
- U M%(M,MLMGJW.J.
-Wﬁh?m...m.,mumu.mmm.

f"l_"ﬁi? '%mmwtu%%mwdwﬁhmhm{%m wm—.m

" fuily awub»ﬁmm«ﬂ o afficund  polindicd wigy i Gis Ml B guis st el
charging ~ e B g, G pd of B topuilie will o syl T B o

finished U otk o e G o cllin “_{_
- N Moed Lo _Q
i} peelan .{,/fvu«u«mw nA
< F
= Upeddee i T, ,..E.,,J-urm & O ,.mr.l .L#,M.
-md»r-‘;dvmr’“t““'”*“‘"m““rw Tincwofo B ll sk sl fpr e plotE & Oz T,
= Vi 0l ey Foradd (F) e Condomd pon enlk (CU7).
< Fodnanssdbed wikt in l:‘A‘Ix?"o-:".
T 25260, pde 50 ENIY YN I TE X XIS
- 0 - vel
v (4
29807 V:es2v
5 —

2 167 wF



plate

(b) 30

25

‘E 20
%15
g 10
05
0.0

0.0 1.0 2.0 30 40 50 6.0 70
PN

_»;‘,,W,’- H-Mra,%;..f.dcmupuﬁu.
"“-“““"“’*'E"j’?’“a“*"“"‘?’t"'—""

= Ui = Fouln

= fampp Waae). = i'(zs\'(n.oos\ © €5 OAF Sty - 1508
: 16T

e

L)

" T pi of poalid plal:

e o R B T
'luu—r.l:

= Rhin wobly w T Mn:—,\‘um./;u,“afw o cnin of osisdeps svel G plilin e Tin sapirsline
e vl copaiton y e ffck ool nudisee T ol

=Y g b O S il il il 4,.,.‘11.7.7:

= He pot5wt ) di 20 P

= L taw”ho0s
-0

2 647 107" Funad

Copailis_onse_ond Tl hosge . ool nass UG ffl of Pl S o cienih
"ﬂuu’uz\- Mﬁmmzumrfmnw:
SN I - 3

'Lnuw‘tu—-/ﬂ.‘.

Toirariy, B s of T pl8 il st Tl of T copslomn tisor of B focd W o o e oo K] for o i peliTed
o Lot Tl o T & s
'Hﬂwﬂf,m-ﬁdj/o.ﬁ'-{~mﬁ.£.u

Bt & welal hisus O ploli; ﬂ'f-/‘*w-aunwwaw

e i daeged 5.

A dabie milinial i g thiTek salilo, T s plosined s plovel i g hibie fild

‘%Wﬁ;ﬁw,m{ﬁﬂﬂ'dud-{&zmﬁm& I%mwﬂn@ﬂ%u‘l

- U st Tl i T todiicl in i n SediTeal filehy o sunticsaln Mﬂwm{ﬂ} Wﬁ;a:?mz,mma./m
wcdical i s i, »/zz,z;,u.

-4 G pd soma ..o,u.afu M,umﬁﬂ'@‘f*mﬁbw.

e R/ ,‘WJ\ T avalriod aull  @eioms— o coduelss

Figure 4 How a dielectric increases

capacitance.

e uhﬂbq,mmﬂpﬂeﬂ.‘uhwuw/ﬂ,mﬁﬁa%\ it . dolece bl s pure Y pigpk
= onfone, B s ol uall b
i o i oo, 0 will dupsan,
T il s wsnines of T ot T sl s T b s by o opuilZs G ol T bl i el

ME,@JMWMwwmeA@AUJFM,ﬁMh?MMM.TJ Cinfose o capasitcs
wed] woarsara .



= e duloie, iniriarch , Tas Gopnadims, wsarcs ar wull.

~ k0ot o LSam et %_
= cx(e)(e0)  Looosu . ﬁ_w-" . :_4
e (:1':.':.-'1 Fanedd 90 ) . (.‘..::-(:i')
€2 1.78:10™ fanadd ¢ L-'i"‘

= £ (24107 3)
20620 ‘"¢,Jr&)

‘M“«.M u—h—mmﬁ-(i.mh.J,uuﬂJ.

‘Mw&w,ﬁm%mm@u’dﬂﬂuhﬂm-
™ = e rione BT Taine thargr e fferss b cssine. W bwss o dffot

‘WM}A,M-ME‘.W»MQM ...Au...._..&..r./
= Yorfen, bnne T pololid  ffirimre i T r0mst, i oM o capatin:

= Wb G cpactt one ol i ol G G coppiliniss i quad T O v of B pailimin.
T Copacdon e peniss bume B nonse. ““"""/““7’
s G ok Gy e T ot sl B gl of B

'E»TL./md.{/uPJ-wA
""‘-,ﬂy%muu‘-ﬂ:rﬂrmﬂwf.{ﬂdl.
'w..//.uum.lu.

‘w‘.;?«‘wa}:
= M raspoicol of B G copacslinve b qued G Tas s of T rucipicaln of sodhe copaalus

.2
¢
C-jL
= U copaata mkﬁufvuﬁk)mﬂ-&of&,ﬂwmdmwdﬂhwa
'v,_Atww»&@
‘a;‘na‘.r._m.g.,..m.,wt [ X% =~

—_ (T o canilel)
" e gl Mo b T anwmanwmwﬂ,

54

= Ui MG Ao phort o4 Ui amesbs of Tonto - ral aneads



1 1 1 07
= Pemoe, 22 Lol ro Q=U.

— M B 10 F dene o i copesh wll @ O,
e
Tt dge ook ot & it of O iy B past Ton il o€
T e gt L,
‘”W**“f*‘;““wm~“‘f“4~~*"‘1}‘ﬁ‘#‘/"/*w-
" Mg, T topaiden will b »,.-JII.L,.?
- L}
‘l-ur..&. h@rw,ﬁnwuu@n:
T M gadhd in =3

&
T L0, F viS8U,R=I0RQ ~ Q.27 Q.7 0e
[ Eird "
& s(eh0”) S e {30)C220-107%)
=10 2 30e7 % T+ RC £ 0.0066
3 - < 0.0022 Tannol
5 (291 Chne?)  (30vi0d)(110-10) Q= 0.0
€3 74 Yoneondty 706 201 4time
e
<
ol
€ 1360

_%Mahmuxnmﬁofmﬁ.«(nd(-’thﬂ.
-m&wawwum%ﬁw,w%ww.
- Lbircheffn. funk (o) , decfosc,



