‘M-d—‘r«.ﬁ%:l-—%t

= Condokin la: 72 F20:8

R
-W-Jqp-.‘q.‘&..v»-%

- " - daire. bt 2 s A
mo{mnnuruﬁob win) u%
- S TR

S0 fuld A 6

*M.,..J:;=unu1

= iy ol ohpuls s T o gl oot
= o o b b T bl e bl sk gl g . e g of b G byl
" e g sl fiqutts (G G il onn st 5 chasgd aph .
'%hh.....,.{n;,..lu:&-m.w'..rwhW&WWM&M&&,’»&&..,W“&“MW.
~i«ﬁ,,,h..,.,‘1mt....wdﬁ~m. fonces wansarh.

(OO OO

opposite charges attract ke charges repel
) b

(€]

Figure 1 Atractonsbetweencharges
= e b B i pn bl of dilines . plaos wall o Tasad o bu wesliad.

o %meww,wmmﬂdwuﬂ-&‘bﬂ.
e

-m..[-m.)h«w»nmw & doa o splow Riosafe iduclion s

J—
_ / / chargedod
LS g .
5 + connected + o+
to Earth + v
conducting sphere —/
— S lectrons wave
insulting st ekt
chargedrod sheeisearted  Eath connecionbroken,
sepgscharge ddecumsare  rodremaved andlecvons
reledro bty redsuinadroleme spme

positive after rearrangement
A Figure 2 Charging by induction.

"l o €1,
—m.m?,..mi
=t ok s oo o, b Toopnled g sk of st s .
= Bualiow, wall  hasne. ua..?.' EUSTSLTN FUWE S W u...,&’,;..‘,,
'%--C.G S

= Ouesliyull tuwss . fpalcved dhosge wlid_sppian_en 2 5en L3¢

-mwhnm@wrdwwuzmraw o
Rl /P W-WL...
" el of B fra s Wl G ok g dg 4. g il by G i s i g i
m—uu.wu;.mmwm.
= T wulowb conaliid B g by Rt wls L
e B e of B for Ak gobieg o o uncousnn T e
- O dwadion o o toise sk g Gt auslln Fr aiaa.



(] [ -

gy U dudoe WG gk sl b g B ppE il

T
I
ko wdu
S el ot Wgae)
ha(a3i0) ¢S
218 qptw
—=

—mmwam:—m vhin G spunkts obyli sk ponin. on. tockn ol
‘E-aw'm?.rwlnmﬁ&mml-umam_&

Tt wtn rowts (sl (o sy T sl ol i P
~Mmﬂmlwi.~d»«r«.’-r’mtﬁ1..
= e s ol ot s i i o il s vonld s
“Berfon T sroan will g fon T poili sgy . G gl ot g==g
SENRTRENY SSW P SRS~

Mt ok T ngah o el ;%‘ %: aé
=t Lt _ere.

IR P | e .,4.,4;;,.4.._ of ao". A Figure 8 Electric field patterns

=t dflie fuld N AWM&W;{.M&“W
-'la.-fu.min(-ﬂ‘«r&,iﬁ-)ﬁ.qm.iw&pﬂqd,&k’*iﬂumuﬂp—hwdﬂp.wr&-ﬁ*puﬁhﬂdwr-fw‘dﬁu‘f‘ﬁw[«ui
- mauilihe of T il T s difrd B

electric force

test charge, P

A Figure 9 Definition of electric field strength.

=k of O il fubl gl ons
= bt fuleh M vt sl E e st s o5 T fo F.
- O fonnd T of T ol B b gk o i g il o sl ik g s o G i
e e
= s
= s ol o o] O et ok poi i gt e sl iy sl e i Aot frnm T g
~Y O in ol T E s alao parTisss
e ek e s poilin e sl ponlny ot
o G ot oty in agTiun s e sl pod .
R L e S

R S qate, PRYXTRUA
o
= (ea1109 1 t0.10*) foig
150t -
t o ot et s (eag(otiCe- 1o )
o610V
~ §e 9.5.0°net
£ % 1.3-0° %
Jee0\oss 07ty
15t

2120006 il e Tk B ot .
-t b b B con o odiid,



- field dueto —q qfield - +qfield
- ( (
+0 —ty q \_,_',
. — gives s
} net
test charge - field due to +0 electric field

field due to 1 and 2

field due to 1

+20
@ charge 3
| Afielddueto2

net
test charge gives gives = l“‘“‘”‘ field

charge2 @” “w charge 1
+0 +0

field due to 3 field due to 3

A Figure 11 Vector addition of electric fields.

= whet occann dan T sunfosns of o tomtbocliis i
—wwm%ugm\tuwcu@
‘MW»MM.
= M i bcnire, of T fok Wt aih ool misn T parfoss ua.r-ﬂi,..b..um-‘»-)um-,..m of cquibdbiisen..
ey fe sl i quralld 6 G rfoce wnll b cmsalld ot
™ Popudiveloe G T nurfane G futd i well-ssd-opr

-&;e—Jﬁtﬁ’ WLWWMMMA#’W.«MM& ’bukll‘uy.
= i T s W in wo it Juld | fallows . selid. —WWW“WJ&&WWWWWW.

=t roulliel b puld Vgl ki ok w20 one § s

o < h
i b
slesat)os0t) o ppaotitis et
o\t (0.25)
S e : 2.2-10%n¢t
P30 met 2-10% ¢
£= %o0- 300

* 1uoomt Towh 1.
luge

= U dolicus o, T i [ule] e 2R in:
£a-€y

fs-w e asaet e
ar (05-d)*
4 . .]ﬁ
(65-d\ s
d . oes-tsd
d: ees
23
a 028w
ol

= i £,
e Noam  F £l

&
eanetUs e i)
x ¢ oot ot

[ o Thoemer et

. in:d1uoo® 4 150"
; < lu.unruu P N kr‘.;m“:..
yd S b b, fuld —_—
4

insulating thread

f— meta pite
== insultinghandie
coateabal
ammeter
Nighvoltge

(pproc. 5 kV) supply

A Figure 13



- U o MbW&ﬁM.»mqmﬂwwEMMawtm%%.
O s e sl b o ik of i iy E il
Wl Vo bl Gkt e of Gy, ] Al i . lre st
X 3T m%ww.mdp«,wnw%dew%@w.
-%Mwwwmw&@ﬂ%m%,&h\w -] tou'-,nﬂz-lb gl v
B e R e Y cly aud
T
= Wk e il n K U - i of gy s T
= B il e
e X L B

L NV SWSUT I eV
-wma.wuw@w ulumw-
-n.&,m&uwﬂmgm,wmmuw

'%wﬁm%uﬁm&ﬁ~%&,~d%,uﬂh&ﬁmhﬁlj.

& Figure 14 Conducin
= o sk ol ol . i W

EX POPTVRRPSPY R Y TR -3 WY NN N WO ¥ %> ~
~ o Gl wllion Wl e hulies auel ol

= O il ll it e ATl ol Trifos b i,

y free electrons in a metal.

— i n floulaie.
-t ) E.{u i — =
- 0 dege ,“
\ |

L N - N ¥ N "Emﬂ-'-a.t ondow. sl custsge, ol wlich. o dine e T gl of sl I sl
= ttin o lliod .*.LLIJJA...W,.MJ

= s sl uld iy T, sl o il ke . bl sl it T bt
= U paisof e wull b i OB et oo of T e fably on 5. diie publ b o cossdione) dnige.
- e dufion M.lnft.lm‘mmlmﬁb.

“‘Umaw- b Mulur.M.
- B sk s in o noselown chreilin-,

= Chedical oadudion unll cecun s ollie salmiels on will.
-m-.r.“...!q.d.w.uoﬁ.u.
Ui ll M s O g, canrith.
‘tm—?.w,
"/Iua.ﬂi—lmﬁ«.{ﬂ.}uu‘ulwa&.ﬁ-wmma.
-qmm;,-un%%mh@mrmw\w’a.wmnmw.
't“)"?m"b"‘"”b“‘"—"“

B e S
- Weorund s ‘Iw'hu,n.h-,v\(l\.
point P

000
009

000

one coulomb of electron charge

A Figure 16 Charge flow leading to current



"o cupunr (oo ) con b dfund o Gt of coulo Gt pun e il et pn simad.
-M%Mb?ma.r —

- f 1 061U \z\c.'l;.,,(,
T: 22:00° T < 0.76A
0.75 F
LETHCAL '8
- 080"

Sresene’s te o

= M o mqd ok ahidks u..mm.l.?m.mhb-gm..m. ik .
- o covelusli .J.AMI‘WWM‘L'@]MTMMWT

= s o U tach e cansisn, sl b o ppassd 0 sk T i on L N A e

 Figure 18 Amodel fo

N TSP S o desge camrans puen P.
= Gl i of i carnistn i Tin voluwts in sk e 0o o charyse i o cilions i
'%Mkwru-hf

= iawhin « 0.65:10 3, 120,255, wr25:0% gerpemtC
'h-.l«.‘ vi_ L

. 0.2%
PP ra—TY
€€540%) 7 (06503 (1.610™")
—z

T Esh 0 S
—_—

= btron O s it wloay s 10 pll s s of o fock O T s sl il o e B sl
'MWEMEAW.!M.MM.MM:{E«M’#W s o D ol ot susly G syl of s 8 il b bl T

M) s (AN i s of oo siEcol pTTin) gy Gorfirrid o Tl B sy Al G i,
= il Ml Aol o o Gy B ) b e e of g O i Ve 5y
B s e
EUR S P ~ = P (AP N
=t poliial daffisses ma,.dx,;.;_.-aimi.d..(% i arfonilpo ouloulof e s il T B

& Figure 19 Conventional and electronic currentin a circuit.

Ui G i in oy il pultfl) iih G tinsad
= Gl ok sll s b oS il of B ool cured.
M ol stk (horwellios oill flo i Oon tnidh|, il tp. o T sisTon dickidy Gich) G G pasiln bl of @ wll ey
-muw.-tdwmiwllumkﬂrﬁﬂnw & i voplice.
-wm%mwmwﬁwpmw%mrm@mé
- delion ualk u@mm,.m-.lmmmm}w.tmw.
-M-W,.aiwmamuh winke s Gan chiian s g Une Lot
= Lowan (olB) cne, dnigd po i an wnch duliced mliid visom in asml bnom G dickin




I — 0

-m».b«hal,.wwnmw batﬁ-mtr';.;mmmu’ﬂ‘:mmmmmm.h? ol sk wilhe quidi aupllisde o spuh,
sl i T plassd m.)c?u

= B W e G laup voll b Vi i ok bt o bt of Wn«mM%WGM-&&W-MA

[l ER U7X TALIN AR -0 SN TR 1YY

250-t0">C A"
8y:Lat fnogy Bunfurad CA = 0y
« (s0-1073 1200} = B\ %o\
= 3600 * thwoy

ERVIYR § (i qru0c

weas\(wol
TetoT

SI:5ed oqrlab
ot 2y
T
-
B
= 8240" Ak

odsnoeation (gute

= ST fers it s ey bk il i il s smsagy i Gosforrad & e ishBen i . Sl (2.

Device pd or emf?
= cen chemical electrical emf
Resistor electrical internal pd
Microphone sound electrical emf
Loudspeaker 2:::;;" electrical P pd
Lamp from electrical light (and pd B N e L b«‘ gy ol asfoes o rluann)
internal)
Photovoltaic cell light electrical emf
Dynamo Kinetic electrical emf
Electric motor electical kinetic pd

=t Bue O T dhms @ Ok man Tinowge B omalishsie in tqual G 18E.
BN .mnv......fml i B b6z WECUAC
-Wrnu.sr...,hr 0:1d
" Chae w‘ktlrmw in well, W

ER TR 4
L 43 4) - Wi IOV
I _\6.1 (8)(0:5\ (2400}

2 8.6.03%
e

305 thaph
TRA3EY, M LSk, Bhe LS BES T ‘4&«1-04

B sy 8 Wbk y 0.0 _ 5 045
s(eafus\asy I _'_'::lll_. Ch -_.*'f“

LM s 0.0l TS R

Y ¢ g e sumin G o puliiad s of 13, G G sty Gundured © oz ik vl n L1 5\ e oS,
s Tl in no wally i 6 s sk T arn G wiks " dhlieselt ().

= itk will b cquad 6 LG o073

T yswroIct W vy
+ (vor (e t)
s 180077

st s

= Awssomad)
250- 060 5 1010 o

T s w's

ve 2.200%ma
By

B WIS

T
- iPairus £ia s V*
L B s
= by sl pnini gt Rt Bt By
- asokdin i peadiaz s s
foubony [Py TR T

- Mokl i 0+ 1




T Bt AR o wlitn e hesn sl . i
" AT ks M sy in Gonfirid 5o mvi o tFnd iy
" Oumical ok Wl Jossice sinit gl G allin oo sty of diakioen ool sicste s . uiliee ST sarvad i o esliniel coumin demsisal Souape

‘u-.rﬁw:wtm.-.wt'»-l«m .h.rlz.,‘u‘--l-..%w. MMM.«JMW.‘./;MM.

e
e

== | == | ==

3 —e— ——

I =S
~Mu-m.*;.umﬁ.l.-(..ﬁuua.»m.
=y ploun ool lasmdy. ol
=0 dufiiced ansi uoll e My oamed. 6.
= i o b G comnad ol ol e o s
| o B of o e
= i Fip of v v onl o Ui pon s,

= dffpasaen m—-u.dl-.lshﬂ-'n}.\ [ =3 »hﬁdu»W.{%,Wﬁ%pﬁ.Wu -1.1::.

ke gt ol spubel of G db.
") Ton win ot aosshd o ome gtk U0 ik plasel mb.n.t.l-u._l
=i ok in ald o o,

= o wwedpaon oo wsnss skl bok ap. s © o fock Tl T dhecionn ...xl!uw.’u;a Slls T ian ol s o pi mmﬁ,ﬂma wheo

3 oo gl il

s un i whik cannon el i Wt
.p{Mmwww%w,,.IJnEwm%uﬂm‘?mmwmw

- Roinas o Ml o r@_%ﬁl%%ﬂ AL,

UK oae b (L),

310
080
0560
0.40
020
0.00 4

000 010 020 030 040 050 060 070 080
current/A

A Figure 6 pd against current from the table.

Vb G e b sininres O B s inlir, G B il i B S
*&7 (VP4

= Oha's lewn MIA K G polllal iffesssss ocnams . soiallic. omalisTons u.wu.]mu..l b O cunud in O cossluclon,
'us.:.m..w:lmrbrﬁ.lr-r‘ﬁ-umu.
—umu:lm.u.,.:n.bd.a;.,..w;.u...

=Y T st s winiant. i o Mininok L. -Ju..w.ruﬁ.lm—-) Y ik popeline) G L\ G Wy sl uuld e s ooic.
“Ea tdnaed Gulb.



— Aaonrale
—_—
' I I
D‘ v ﬂl/ v ”‘ v
0 /‘u 0
ohmic conductor filament lamp semiconducting diode
2
Yo chic.
I I
0 0
v v
0 neon tube 0 thermistor

A Figure 8 /-V graphs for various conductors.

= R s digud thwumuknlaycwwwm
‘w: N

= o i undl of e, or e 0T s il il i sl niion.
=t sl Tons cofficnd il s gl B bt o Gt of e
~ e ppank U e il
= Mool bt fusnsfus ki o ki sl mpassd ualfs sl
‘MW-ZM‘,D‘MME..
g o iy o o S
-m%mm.mmwmmu&m
S B g i
- e e Mmm%nw-{wm
'h&a)ﬂmm&w&m&-«ummﬂl

e e sorin S slinan foll.

-mmwm‘mwww would et cmdohle. .
by £ e {.u.a
= s dfid wll o gt &M‘Mlﬁuﬁfwa‘m.mwﬂ[‘k.

=t et shapie of o waliial b ko sfuk K ol
~-~mﬂ....{;-.lmﬁ.»«.
—fv’ulEJ I.il..F.'L".
= Sy gl & B cen= melond oma B lubihs i prpnlional s d8).

-mmc.mﬁ-q.w%wmﬂ(ﬁ:

= A iy ons

BT NORTLZ N AS ETSVI TR RSN 29N

EVLES S

L
Hrg.on- 0 Vet

bR
E
Rees

-

= 15000 m, widlh 575 awwn , Ttchuasa = s, Pr1.2:16% Lo

s MFd) apea = 6751073 0107

: 4sbat
-
A
4
0onmt
—_—

.MW:&ML&A’.MM@AﬁMMM‘]MAMﬂMv{%%M
T e N

-MLW;M&Mu‘m.
< Alhdy o T muneitd e o ol ane bd dn ot oune T



v g '
“EMMEMMGMW«-:‘
'mmimﬁ.}mp&_m_giduﬂanmimd% r.mgg:
-ugm,&«.ﬂdg.
e pplld | T mpendin il baiss B gt pol it B
o ol i Tl o sl s, T ol sl gyl oot st o Ty ot

-tum\ndmmuﬂh’mm of G npanch. amts.

- Currents ... Potential
differences ...
In series ..are the same | ..add
In parallel | ..add ...are the same

= e pnian, G o $ den, B, Rq, By,

~meumamm,m.mwm.{nmﬂi« uﬂuhMt‘t
- Uin wtaen K 16 Gl aolina i i u%mm.{.ﬂmmﬁ

<t sl will bappseof B ol s 1 puanltd.
=t ponallhy O ol uutll oll bous (Eas somate ph.
o bl cunud wl b s by
=t Gl ol sull b g oa:
‘E\J@‘Aﬁ-‘ﬁu\on,ﬁ‘ﬂoﬂ.

il

= U winbong ouk o G st of o ook s pinin ool polld | @i ot
= Conbie. e niiilion i potalld wils ous puusilact nila.
- W b i palld

i

o o b i wnlly v nen pod 6 aonppoduis. nsioble yolitel dffass.
=t ok ot plalddsidis s of G s (B bR i irin il . ponn pply.
‘m..(:r..u,.( mo—Jaq./;,.uu%.
Ty 863

A Figure 13 The potential divider.
‘M,ium-uhﬁﬁlnmﬂb-f-»ﬁ}m%: s

= i) swna. el iniable ansui onsfin (b suel c].

= R 3081 ton_» B tall o Poh.
R T - | oy o G e an W it uall ull
= Mosior oy s (0, Vel sl in Ui Lmuposil & final s,
- -l

T Wil o e i f G i s ity i (o O i i, e 0 o U T il pgper T of Gl
R I o R R e
= e ol of G fined e i wislly T woedoiise of T Tismalelon whuss k ok K osssnr gt



' [ 0 v q r

T s OB et o wih KDRn, 8b O munmid of pbs waidisk wsrsonen, O U arouans wll durtont..

" M B onciabli nerolie i ack 15 O (ne spbot), Gins W i pd of 20 oo Vi mireli o o cradof 02 Boupn.

e L L R Y e R LAY
"“""1‘*"’3‘““""’"“”‘”““’ wiahls anda, .
Vo U aming of W gl fou b fid sl vll b gl g -2,
-t i o o5 s of T G e o G i, T
=t osuiabl ol can so allll o, abeotl.
“ bl i s vab o i il o ol el il b il i ) o ] 6 e ppiable e onal T s of Tl
-mm%mmmﬁwnmwa{mm
~m.,,..4uuummh.-ddskm4.3mwmmw.(mm “..J-.a.ﬁ.tuzmnu..m-..u‘m.
Wit idu i ol G wahmwo(\m- oll 2V wall o ovndobl. Tom wedie wde Gt
= e K ot o5t sl O s o of 85wl i OO,

= 6V, 18000 2R | U map uadi g0 => Viset U - us (61( tase)

)
Wy (MR o) VRS W)
(w00 4R o0\
ORyor = 36un+ hvhion
R gy 3730001
——

= e g i o e sl b tnes bl sk bl T bl sl st G T ol of O Gosrie ol il pualis sophiide d
e e B .

“ B s dinagitd e ..w,,...k‘.’,..ma‘,
-ma...”-....t.l:..ﬁ..az
R

N ditfuind applosn snil oponck.

= Re2500L  vr 03" - feacodn)  ustsou = Pratoow Vsl
asio-ul

R6.1 L
[ 10 40*
:’ Py
T s
04U —’:ﬁ\

= 3] 1 g camncsts s B o eomaluchine T 10° o comionn uhlfla st
= e H»bmm'&u%mwﬁwnulﬁudmm‘

A Figure 15 Kirchhoffs first law

'm‘mmhm%wdu
-m.....umw.lt;/.‘..”.m—..
~uumn;mm~_uurum‘un»»n%(wq¢,\
R e B s T L T
EX ™Y in."Jla L
T ¥ A
R
e gl vk o B B e e gl § O e of ol s i
= hyubols: T o ol loep,



N N

A Figure 16 Kirchhoff's second law.

e T oo Gn e ot i f g o T r.

~Uhunss, £ o] of all) T R4< Tay (i b ps screnes (o sswln).

- La3: 1y = I1ued= 347
1 rowsa
T -3
RSV 21 3 251 04 % o4ty ri-%
: 2 « b - . o.kS - 1
TV‘% 045 g oks-Ty Ry
¢ B s 4
R —_— Ty —
. . L
R v 305
HYy (33
2 L6l
=
N N A Y ve u‘u-:\_
stsofl 1A
Ve GLERN e
i
2 T RIS s 33CY, laug ¢ 30, S00uy
e

a_
30010° S A&-
Tion so28t

S o f salls ee1ren)

= Do sk | s B T all s ot S
e il g wiionn S oy o O iyl Tainh of G ol
= Tyl e e e 0 ol G,
T i Gard of G oll b e b il oo T T Tied.
-hm-nu&ﬁa&..uuﬂ.

-f.....‘.ldla.‘._.m.-m»ul ..:nl.w‘a-,..wﬂ4
'whwh%m&m%m.
'Ea"l‘luﬂh.

= ducondog alle wne ol i, G b bl
R PRETN NPSRP B S Msu%,dmwmm.

- Mﬂh&whd.

8 Lectanché ce

e T SN ST Gowed,
B, Juwf.ul.
- bod ocid m?:..-w. A ool all
‘mﬂ.{«.ﬂamMMawmﬂulmﬂﬁ ru.lmM-dw?.
e N e
- “"‘:]m"“""‘“tl’/' ol Bl 20 05 o of st por s T 5 o vipply 5.

'Ej‘ﬂ-’.\ {90 oy “tD.zr-huM,
= M ol sutain K s oMl ol b 0Bl © gty lape f 4D hours.



A

e
midpoint voltage
(1.18 volts)

cellemf/V

end ofdischarge
(127 minutes) ~—_

0 20 40 60 80 100 120 140

time (minutes)

& Figure 3 Typical discharge~time graph for a cell,

* Rows._ gl folls o T guphans:

<t il ol aukt L..u{umh.r&w
Wil foll i 6 U bl ki i b it f T

S s o € dobyp T, S uu./::...{...aw;mm,.f.
T u.AYwL-l Al e G ..

-Lmu[lw&- M‘mﬁMMW.

_qw‘m,m&.ﬂ‘mﬁuﬂuﬂxm%um ATl e
-mmMnM*‘&JMﬁM&L Bl b0 onks K e akogads.

=t rcoudony s Mwuwmwm nb el ol gir- chgl.

1000 1500 2000 2500

@ ()

Figure

= intds Tooe o) bo s aan il ell TK ok ne norlicts of B s
ECWEXT PR W N P
Y e gl s ool mudon w0, (e -
-1k obe com b o] 6
“ s Gl pl i m.,gubwuwuu&h:u‘.:l‘ . Y qullin in:
-MW“&W%WWGM(&WM T

= Uon m&lﬁnﬂﬁw«nvr.

ERRTT IR BT (A FE EY SR (YA |
SV
63 ZUo\
1:0.L%

T Re by Ir 8, ki Re3, 20 LSY,
£t IR4Te fL:hSelse
gret~

Can s ksatsa
A gaq0

- . tetal mm"l.ﬂhzgm-h‘ul lujlbr,u..bf

- M ppis dsed o T ) sl in




-f-u.-..dma« ﬁk.uﬂ,&,—d;ﬁwﬁme
~fous ow o M-wﬁ% s .wraﬁ-.puaf::m@e

T in il © o o fuld ok o pouk i fos sl smaguilie ol ok ST ok
-w..rum.p.um..‘_w:m..lu‘
‘W&MMMW L e s
= A, T of il s iy U sy f T .
SV T AN

'kuh»wm.

= M ol s o on A o pornebl,

'%%p;rm»m&‘fhb‘ai;f»N‘fM(mMW\i

-

¢‘///G“\\\‘ {@) }
[{@) 1&))7
(CIRO)
-hmuwmmmqmdwﬁlﬂdwsm
_mb&*ﬂ“'f‘hw‘-d [ PUSPAR NP, 0 G X
o s of T e o fions2
g G- ok

" sty T i of G pune e
=l b e e o b i of . s

A Figure 6 Right hand corkscrew rule and
pole direction.
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& Figure 1 Magnetic field patterns.
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