21

UNA 2 TUINVDISI
2.1 aMINKAN (Magnetic Field, B)
2.1.1 U31vian (Magnet)
A ~ v W 9 1 < Y
Ao AsndwTogALazNaNNWed e azasogamsuNvan la

d' a = v & v < I an ann A A [ 1A Y 1%
UIINMNAVUISHINIVIAHAN ﬂglﬂulliﬂﬂiﬁﬂ ﬂj‘]ﬂiiﬂ A9 YVUIAUNTINULANNAATIVINNU

v
v oo A

Y
HIITEHINVUNLOA VT UKD DA UIINED

Qe

1 ?1‘./ Y Y a [
139z lanuanla WA UITINAD
Y Y
usesznInnldanuiavile e 159ga
d' ) ] [ I 9 1Y 1 @ Y a 9 3}; A

werhunaimanuuuliedeglunuszaunazawnsonyu ldeddaszudy duriloves
[ [ < dy Z’, A ld'?z}/ A = ] I ?zl./ Y d'?z}/ 9 ~
unauimanazd T Tanmile uaasnna lanwiiesz davuuumanvald uazivalan gzl

Y
[l < o
AU ANV U D

|} a 1 <
MSUVIFHAVDIUITAN
1. sudlaaemsiutiailunan dieg 2 Uszian e
| < a I ] 3 A a dy a
1.1 HHan5IINYBI9 (Natural Magnet) WU nNNAVUBIAINTTTNBIA
Aa =] ldy 1 . = s A [ A o A o 9
NNFIUIMTONUTHI Magnetite Hgasmanil Ao Fe,0, ludoslidnumsiziidunios
] < a Jd & ] 3 A o 49{ k) ax ]
1.2 wimaniszaug Wuuimannmyuae N6
2. midlamerdunafidilumimaniluvan fleg 2 Usziom fo
2.1 13018nTINT1 (Temperary Magnet) 1811191000MN51IAY MR
{ o 3 A o o
153 5mtieni ldnszua Wi wmannldiuthuvansen

| <

2.2 1ividna15 (Permanent Magnet) 181U190gUM 1AUAI0ITNS
= o 1 3 A Y I < 4
wennuuatvani lmiluvannan
\ <
TSUNITIAN
A A A [ 1 ] I Y g a < a a 4
Av esinausganuunaimanla W e man dnna Taueaa
IFUUIAHEN (Magnetic Line of Force)
A Y A N v s T 3 o 1 & a A 3 A Y A
Ao I UNUAAINANIIVDIUTIBNT NN ANAIUNAATIRraay luman viSsedunuang

a ] 3 o oA ?zl/
Nemsvesduuanansnyaiulae



pp

Y ] <3 ] ] <3 A o <3| Y Y an ' ?1// =
L. EULTUHNRANTDY €] LN AN ﬂzuaﬂymmﬂmauim 248 LLa%mﬂi}'lﬂell’JWqu]hl‘]J

?1‘1 9 ' ' ] <] Y Il <] T ?zl/ Z}J =
9218 uaneluunaiman idunsaimansgysandald llvaumiie

Y ] [ dy A d A v I 9 o ] a A a 4
2. l'ﬁulliﬁllﬂlﬂaﬂiaﬂﬂuwuﬂlaﬂ 9 i]gllaﬂielmglﬂuL'ﬁu"UuTHﬂquqﬂﬂTQﬂﬁlﬁu@ﬂ”Nﬁ'laﬁi

9 ] 3 "o o
3. dunsaaivan lidganu
Y

a =i =9 I < T a ?1}/ 5] I < = '
4. v3nalan lutiduusauimanmuusnarivee ilauuutiman UAZIINIAUUN
AALINY (Neutural Point)

FHINUNITIAN (Magnetic Field, B)

a { ] [] < 1 1 < { 4 { [] 1
Ao vinaiunaimandse lhldsasuiman uagdlsey Tlihimaeun (lifinase

a I S a
Uszq'lWihnedi ) asnaeulamenag luman vseludia

U

a

] I 1 Z ?zl/
1. g auuwivian Weeenanduvilediminld

L ¢

N N i SR D
{ e

v < A o Y ] <] 1 & [ AN Y 1 <3 g Y
2. YMNATMNNUNKAN (B) AD ‘D"Iu’JULﬁuLliﬂllﬂlﬁﬁﬂﬂﬂﬂu\iﬂu’JElWUVWILﬁULLi\‘lLLlIL'Hﬁﬂﬁ\‘]U],ﬂﬂﬁ]

Z f
ry
ta

Y

Y

=0 0 = 90°

I ] I 1 I
W B dluanuduvesanuuiman Tvidetiy meaiT) W3e Wb/m’

IS v d < Il I J
¢, Wurangiman Uniey Nuwes(Wo)

v Y
(4

A A Vg
A HuNunndnin Ty a1s1auns(m’)

nndemazlan Bsing = ¢73

22



23

[l < = o 9 1 < 9 ] ] < =1 [l < ] 1
Flux 40180 A9 I1UMAUUSAran 1ndunausdtianazl Flux LUHManin yWiaung
1 3 = ] 3 Y
UNANZY Flux 1aivianiios
3. auNNIvanaiaNe
~ 9 ] I I 9 v Aaa
Tauauuivian Guduasuuuny Inana
] 1 [ o [ [l <
RINY HAZNAWIINUND A WNUL AUILUHAN
:a o 4 ] [
miauoiin 1155 Toriviawoe1

msada il vazeseatanmalniheg o

suiidn¥a 2.1
] g A
1. auuimandae
s da o 1 Y Ao o A L, s 3 oqy 4 4
0. vinantusinsziaelszy Mfhasauadounmuluusnaiu mlduuamsiadoun
voa1lszq Trliluuulnn@y

o Y [l < 1 & [ dy AN Y 1 <3 Z’, Y g
€. %11&’JULﬁULLiQLLNLﬁﬁﬂﬁﬂWUQﬂu'JEIWUTWILETULL‘NLLNL'HﬁﬂG]\‘]U],ﬂﬂ'lﬂuu

v
v 9

1 H E4
A, Uinaiitusansyhaediniainegluusnuiu 9. gniade 1 4o 2 uay 103
] 3 A
2. AUWLMAN AD
a Aa o 1 & a A ' a gl/
1. USanNusInseMaeiunanI ey luusnaniy
a Ao o 1 Y Ao o A A a ?zl/ o Y
2. vinuitiusnszihaolszy liihnmauadounrmuluuinaniu hlduuins
wdeunvesdszy luiluuu ldaniay
° 9 - P | T P AT S
3. Snudunswimanaeramieunnduns wimanas lanniu

4. 401.40 2. tazdo 3.

A o

IS Aa 3 A o 1 = ] Y ] I [ A
3. 1WRHINNAANT IR MHUIHINBEY 1,2,3 uaz 4 Faeglnaunuuinian asgil daemieves
I a dy
Wunans ¥yl la
1. 1,288 3
2. 1uag 3
3. 2u0% 4

Y
4. 4 11U

] < 1 ] 4 § & ] 3 1
4. Fnanduusaimanaevieunaaduns i luuuadmin Seni Usunala
] < [ <
1. ANUEUUIFUINLUKAN 2. YUAVDAFULTIUINAN

o v J [] 3 ] [ 4 ] <
3. TuNansuvan 4. anuruIUuNansuuvan



24

] <] a 3 ] <] o
4, AUUUNIMANTNAANINUNAI AN LAV TUIIR
S ¢ = 9 o
1. Whlsunannees 2. UANMUNTIUANBNA ) 9

A a g o Z A I 1 ~ o 1 1 3 A a Z
3. wmmma“lﬁ'”lﬂmmmuamuma“lmmq 4, mmﬂixmmmmmmﬂm1ﬂumnmuu

o = Yy A 9
ﬂ1ﬁ®ﬂﬂgﬂﬁﬂﬂﬂﬂﬂl®1ﬂ
9 9
. U9 1,2 uag3 Y. U9 1,2 uaz4
9 9
. UD 1,3 uaz4 . U9 2,3 uaz4
Y

9 1 3 3 o Y a v 3 o 14
5. DANUINVesaINLIrandy 4 maad ﬂ11ﬁlﬂﬂﬂﬁﬂcﬁllﬂlﬁﬁﬂ%1u’3u 0.002 WUDT IINI
3

A AA z = 1
wunfanaIRInNTA N la
3 2 -4 2 -3 2 -4
N.5X10 m Y. 5X10 m fl. §8X10 m 3. 8§ X10 m
e 9, ddy A Y o 2 1 [l < =
6. "Uﬂﬁ’)ﬂ"llf)ﬂME]LGIE]EIIV\IV\I']NWUTI'HH1@@ 0.2m 31@@g1uﬁu1uuuman 4 maa lagliun
o (% 1 3 o o U v d g A
TTUIVUBIVAAIAMYY 30 99 ﬂ‘iJﬁU"lilLLm‘Hﬁﬂﬂﬂgﬂ wMwIMmMWansudvan NH1u

vaaamnumila

fl. 04 Weber ~ -
Y. 0.6 Weber B _
, 30° i
. 0.8 Weber _ .
X5 >
3. 1.0 Weber

v o aX A 2 a Aa =] ° ' v

7. VAAIAAIUIUNUN 10 cm 'J'Nf)QiuﬂﬁmmVI?Jﬁu’liJLLiJLﬁﬁﬂﬂlu’lﬂﬁifllﬁNf] 10T ‘D\‘]ﬁ’lﬂ’lwﬁﬂcﬂ
] [ {1 4 o g @ ] [

Llll!,ﬁﬁﬂ'ﬁW'lu"Uﬂﬁ'Jﬂ Lﬁﬂ§$u1ﬂﬂl@\‘]ﬂlﬂﬁ'}ﬂﬂn}!ﬂﬁQﬂ’lﬂﬂﬂﬁu'llllllll'ﬁﬁﬂ

n.1x10° Wb ¥ 1x10° Wb A, 1x10° Wb L 1x10° Wb

2.1.1 aunivianlan
Y
guuivianlan Aeuunuil Tan lunera Tanwile

A Tan




25

d
szlavivesammiian

I J v W a % I { 1 [IR~{
Avazilulatlosiusunsronn augsoe (solar wind) Fuilunszuaeymaniidszyarulvaily

q )

as { @ a  J ] <] @ Il
Tilsaounazdmnasouignivsenuiainaieiiad Tasauuiman Tanvzesiuliliounin

Y Y
A UINAeFUDITTNA

NnANDIMNAAY

_

¢ |
o mn %:

Wuanuumanian

AALINY (Neutural Point)

a I a ] < ~ 9 A 1 I ] a
yaaziiu fugaluisnuauiman Tashianuduieannauiuutmanaie) mans
@ Y I 4 <3| o A ] 1 < ] 0o 8 A a
wnansnuaudugud vaziiludumian lufiduus wsimandw duiududielneg3asgaaziiuey

=) ] [ o 1 IS A I Y3 a @ Y 1 a2 Y a
"lllml,i\mllmaﬂﬂiz‘IﬂW]’OL"Uil‘ﬂﬁ L‘]JuWﬁﬁl‘m"UMﬂﬁﬁ?iﬂiﬂ’ﬂﬂ@]’ﬂﬂ@EJNLZ‘Tivlﬂ‘V]ﬂ‘V]ﬁ‘V]N

U

nidnYia 2.1.1

9 a Y Yy A
1. ﬂl@ﬂﬁ1ﬂ1@tlﬁﬂﬂﬂ31uﬂh1ﬂﬂl@ﬁ “UATLINU ]’lﬂﬂﬂﬁ@\iﬂ’ﬁﬂ

[ ] -d' (=) ] < 1
1. @uvidan luiduns aaimansiu
) VoA (= o 1 3 a
2. duvidan lifliusanszinaeuneg
o o Aa ] I ] 9y a3 4
3. gurianNauuulmannsmnuua ] ugud
o VA d a @ 3 ¥
4. duvanunaazed lununlan'le

] I 3 T W v v a ' o 1
2. LHan 2 N3 mummmunﬂﬂszms’nwmuﬂumgﬂ ﬂﬂazgwuﬂzagiumuwuﬂﬂ

3 A




26

2.1.2 wavesmnamimanaemsndouiveseymanilszy Ivih

msnaeuiveseymaiilszyvihluawanniman

A A Ay o ] F) (] a o @ 1 <]
LiJ@i]iZ‘g q PABUNAWAIIULIIY v muzm'lﬂiuﬁumuman B 6],'Ll°I/l$"”f‘1/nlq|3~| 6 NUFAUINLULKAN

a ] [ o 1
‘DZLﬂﬂll'ﬁ\?Llﬂlﬁaﬂﬂigﬂ'lﬁ@ﬂigﬂ YU F a1ugeas

F =qvB sin 0

[

= &
Yoo W3 uuy avu

1.0 =0° 2.0 =90° 3.0°<6 <90°
F=0 F =qvB F =qvB sin 6

4 { < 4 { < 4 { <

Uszynaouniluduasa Uszundouiilurnnay Uszynaouniilugiazi)inden
o { ] 3 o 1
fvua F fio ussiuimanniziaelsza )  q fe dszqluih ©
A <3 A ] 3
v 19 ANET (m/s) B A9 d@umaitvan (T)

3 A A a o ] <3
0 fe yuszHINANUEY v (Aailizydy) fuaumuiivan B

3

DY

a v < 4 YA | = a A
mTmﬂﬂmmnmzmmam)zm"lﬂmnms“lwauam Iﬂﬂ!!ﬂﬂ!ﬂu 2 NI ﬂnJ‘lﬂ!ﬂ‘llﬂQ‘iJiZ‘i! o

1. Yszquan wildnnmsldevrmuihiiel? | 2. dszqau wldvinmsldiiedronushiie 14
v

ay ?zl/ d’dy <3 9 ay Z/ = Y ay ?zl/ d’dy <3 9 ay = Y
UIAMNTABATUAIING I v LANOU ’J“V]\iﬁ'l”l’i')l!llﬂ UIAMNFABATUAIINGI v LAWNOU ’J“V]\iﬁ'l”l’i')l!llﬂ
Y

=

a 1 <] ay o Il { T a 1 <] ay o Il { T
MUNATUINLLNLYION B uawmuﬁﬂﬁmmg%z% MUNATUINLLNLYION B uawmuﬁﬂﬁmmg%

a Aa 2 2a Aa 2
NAVDULIY F Nnavu FNAVDIULTY F NHavu

E

r"r”

<

<)

A
=
®

B B

A o A o 1 A4 v 8 A a2 = v 2
LHBIIN UALYAn Fy ‘nﬂi:‘mmf)ﬂ'iz@‘mﬂuﬁmmmmaﬂmﬂmmmamﬂmmwaiwﬂi:ma

= S ¥ A A
Weauuwlunielagenay MuaumsmsinaounLLuInNaL




v A Aa [l < g Y
‘iﬁiJ"UfN‘iJiZ‘QVI’NGlUﬁu13JLL3JL1’iﬁﬂ1ulm’NNﬂ1ﬂ %ﬂﬂtn

Fp=Fc
qVB=miVz
R
R = WV
gqB

Y

! S
sazfosumiluyy 0 Tunar ¢ azldn

t= mo waz T = 2™

qB qB

a d

a9 15hemy drliusaou q 1rnd1 wu usaIihonaunyldihdessihlflszgdadhuduas s

q

Aoll =F =0 nld

nuUH A 2.1.2

a 1 cil 9 cid 1T A ::i o 1 = aa 3 [
1. ’d\WIE]"l‘]J’L! f)ZU],‘i°1JN°I/13JNZ‘IG]E)VIWVIN"UEN!,Li\i‘VIﬂi%‘VIW]@@Hﬂ1ﬂhﬂi$‘ﬂﬂ’)ﬂ1uuu3ﬁ\‘ﬁ?ﬂﬂﬂ‘]J

a

[l <3
UL an

a [l <

. NANWUYDIT UV AN 9. *"Uum*"umﬂiz@
1 <] a

. YHUIRVDIFUINLNLKIAN J. Glfu@"ll@\iﬂigﬂ
y A4y A
VONEYNABIND
1. N. UL . 2. N U f.
3. N uag . 4. V. L f.

=1 9, A o [l < ] 3 Y ] 3 A A
2. @Hﬂ1ﬂﬂﬂi$ﬂqu1ﬂ’3ﬂﬂﬂﬁﬂﬁuWNLLNLViaﬂIﬂEllliJG]Qﬂ1ﬂﬂﬂﬁu1mlulﬂﬁﬂ UUINNWNTNADUN
ci’ I 1
yosoymaiiiluedisls
Y = =
1. 1FUAI 2. NNy 3. N3 4. 1Na8)
ad A v <3 7 A ) a Z/ 1Y) ] I =5
3. 21ANATIUNAIWAIINLII 10 LUATABDIUIN L"lﬂﬂflﬂﬂﬂﬁﬁﬂﬂ1ﬂﬂ°1J’du13JLl,3JL1’mﬂ"U‘lﬂﬂ 10 thaan

WPWIAVDITINNTZIRdEnasewlumila
_16 _17 ~18 ~19
.16 X10 N V.16 X10 N f. 1.6 X 10 N .16 X10 N

o = -8 A Ay <3 @ 6 1
4. aynAula 0.5 NIY lli]‘i%ig 25X 10  C 1adUuNAgANNTINNLUITEAY 8 X 10 LUATAD

a a9 ] 3 X aa g Y <3 o Y a ~ Aw A v
UM mﬂﬂiuﬁumzmmaﬂmwmmmﬂummm “Vlﬂ'l’ilﬂﬂﬂﬁ!ﬁljﬂx‘]L‘lJu&IiﬁiJﬂ’JHJIﬂ\‘] 0.2

[l <3
WAT AWHIVUIAUDIT UV AN

10 11 10 11
n.5x10 T v 5x10 T fl. 8x10 T L8 x10 T

27



28

1 < 1 d' d' v o d'd Y '
2.1.3 wammammmmanﬂanmﬂaaumaamummnixua"lvh/\hmu

d‘ | < o A\ td'd v <
nmmmmannsz*nmaa'Jﬂﬂunszua‘lﬁaaluamwmman

E4
Y o KX A

A A4 . Y A 9 . o 1 v
maﬂizmﬂaauﬂumﬂ uaasnaatuinszua T lva duiy Judausuimanniziaeada e

MUANMSI
F = IIBsinf

& A P o 1 A Y
e F Ap usanudimannizyiigeadn (N) 1 Ap ANUYIIVBUTUAIA (m)

A 1 <3 A 1 1Y

B o auuusman (T) 0 Ao yNITHIN 1 1B

a I A oA alay Z/ = F
nrvoussezilulawngiioun Taouudhie ¥t med b

¥ a ay Z/ $ a ] <
%@’lﬂﬂﬁﬂigltﬁ I Jou jﬂﬂaﬁuqﬂﬁqumﬁﬁuqullulﬁaﬂ B

E4
v

v v v
HiideNnanegazdnaveass F Nnsziiaeain

D.

o 1

] [ A ] [
Ll,i\‘]!,!,m'l/iﬁﬂ‘ﬂﬂ‘iZVIW]@ﬁ’Jﬂ‘l/liJﬂiZLl,ﬁU],'I’ia1uﬁu1hlthlﬁﬁﬂ I

v ]
v 9 A l

o 1 ] 3 KR 1 Y ()
%3ﬂiz‘mmamﬂmmumgluammmmammwa“lwam

2

A4 TR S A 4 ~ )
inasud lnudu G]N%Lﬂum'imaaummuummwmmng

o A

AU A SF = ma tazdiiusunasudy o mnseiaeadn

|

] o

9 ' A I ¥
n nerihldadnegluamwaugade =F = 0 Ald

()}

d aA v <
TumuﬂﬁummﬂmJmzua‘lwﬂuawmmman
A 4 [l [l <3 2 o 1 <3 y Y
VARIANUN A @§1Uﬁu1ﬂllulﬂaﬂ B Iﬂﬂllﬂuﬂl@\‘]ﬂlﬂﬁﬁﬂﬁﬂﬂ'lﬂﬂ“lJﬁu'liJLLiJLﬁﬁﬂLm’ﬂ'ﬁ
Yy a 1 A ] <3 o 1 o Y )
ﬂiZLLﬁU],V\IV‘h 1 U],'I/iﬁslu"llﬂﬁ'lﬂ ‘DZLﬂﬂLl,'i\‘]ﬂﬂ’lﬂl,u@\ﬁ]'lﬂll‘iﬂllulﬁﬁﬂﬂi$ﬂ1ﬁﬂﬂlﬂﬁ’3ﬂﬂ1ﬁlﬁﬂlﬂa')ﬂﬁuu yuua

I U <
Ill!,llu@sll@\‘]l,ﬁ\‘]ﬁﬂﬁﬂ Wumuaums

M = INBAcos 6

UAUNYY

A A o '
o M e TuNUAYEWTIRAIY (N-m)
1 ap nazua lihnlvaluvaaia (A)

N A9 9UIUTDVUDIVARIA (591)

F4 1
A A A

2
A A9 NUNVDIVAAIA (m))

1 @ 1 <3 )
0 ﬁ@ HUTENINITSHIUUDIVAAIAN VT UIULNLNAN ¢ I

nuLrnYia 2.1.3
1 14 o Y ] 3
1. 23R8 2 LUAT ﬁﬂim’d"lmmu 10 Ll@mlﬂi Lﬁummnmun 30 991 NUAUIVLULYHAN
[ 2
1.25 maa %Q‘VW‘UU”IWUENLLEQﬁﬂiz‘fhﬁﬂa’mﬁ
A A A g v a o ~ 9 '
2. VUAAATINAIUNUNIYTI 100 cm NIN 20 cm UVAAIANY 25 50U Nﬂimlﬁﬂﬂﬂﬂﬂﬁwmiu
] I $ [ Y o U
NWAT 100 A ﬂ31m4’1’3mumzmmaﬂﬁmuwmmmﬂu 03T mmimnumamsq@,mﬂu

4 v a 1 <3
VAN Lﬁ@"Uﬂﬁ’Jﬂ'J'NGI,ULLU3ﬂlu1Uﬂﬂﬂﬁﬂl@Qﬁu1NLLNLﬂﬁﬂ



a [l ] <3
3. 290817 10 LEUALUAT 'J]Qf)giuau‘llllllllﬂaﬂ

[ 9 ] I I -2
a3t oauundwanilu 3 x 10 maan

U

Y
a -4 a (% :
HAZINALIIAIAE U 6x 10 1A - 45°

L i

B

-
' A 2 ' s
m’mﬂmimﬁ‘ﬂmum@uiu‘nmmmmtﬂi

] 14 1 1 <]
4.99% AB 817 1 LUAT ﬁﬂimlﬁuh’iﬁl}l'lu 0.2 uoutdls 910 A U],‘L] B m%giuﬁmmmmaﬂ 0.4 mean

v o ] [ 1 o 1 I 1
Tag1uinag1l usaimaninsziaerdualaiumla

5 1. 4 x10° N
2.8 x10°N
X
3.4 x10*N
X 4. 8 X107 N
X

~ 9 ] ° a ° °
5.9797817 10 cm nﬂim’dulwwmm 5A 31Q1Uﬁu1ﬂllﬂlﬁﬁﬂﬁﬂ1lﬁuﬂ 3 Lﬂﬁﬁﬂliﬂﬂﬁﬁﬂlﬂﬂﬂ‘ﬂﬁli}!ﬂ:;o

@ 1 <3 o 1 1 <3 o 1 3
AUT UL AN ﬂ\‘lgﬂ ‘D\‘]'I’ﬂ"ll'lﬂﬂ"llf)QLLS\‘]‘ﬁﬁu1NLLNLﬂﬁﬂﬂ§ZVI1Gl®a3@LﬁUﬁ

I. 15 N
2. 125 N
3. 075 N
4. 045 N

] & Aa 14 a d
ﬁ‘lﬂN!!Nﬁ‘iﬁﬂﬂ!ﬂﬂ‘iﬂﬂﬂﬁz!!ﬁ“ﬂiﬂu!ﬁuaﬁﬂ!m%ﬂlﬂaﬁﬂi"ﬂaui’]f]ﬂ

~ 9 ] I é!
ﬂi$L!,ﬁ‘ﬂu],'ﬁﬁslu"llﬂﬁ?ﬂ‘ﬂgﬁi]\?’ﬁu’lﬂllﬂlﬁﬁﬂﬂlull'lif)‘iJ f a3A

g A a A A YA alay o =) dy
uuiﬂﬂ%wmumuﬂgmmw Ao lgueun v 1uule¥aw
E4 E4

a a Y o ] < y
nenszualva HANIENAIUIBUAIALAAIA NI ANN

a 2 1 <] { A -7 [
Lﬂﬂﬁu‘i@‘ﬂ 3| FUNBantnANNNIELa B = 2 x 10 E

] 3 A a d’f =~ A I 1 ] <]
U],'I/iﬁ FuNLanNaYUIE Namwrle i uunauian

Y

y 2
gﬂﬁ31\1611u3J1

g ] 3 Aa dg{ 9y YA o slay :‘Jd’
"U'Jll,lll'lfiaﬂ“l/lmﬂ‘llu%gTHUlﬂ%WﬂﬂTislflﬁJﬂ“U’ﬂ ﬂ]iﬁuﬁﬂﬁﬁ?uﬁ?uﬂi%

ay (=} dy 9 A g ?1’/ A [l <3
U],'I/iﬁslu"llﬂﬁ’lﬂ U1 'Jll,llllf]%3G]fﬂﬂﬂ?uﬂﬁ1EJ°I/IL°]J11‘U'JL1’TH@‘U@\HLNLTiaﬂ

29

4 o <3 a a 4
Lﬁaunﬁ’uammmmﬂmq Lﬂﬂlﬂumﬂa’)ﬂicﬁauﬂﬂﬂ Llﬁ?iﬁ‘ﬂigllﬁ

Tag

Do

N

D.

N



2.2 aum"h/\l%'\h (Electric field)

UszgIih
Tnsea3130znon
YMA szq a
ad -19 -31
alanaIou -1.6x10 ~ C 9.1x10 kg
Tdsaeu +1.6x10_19C 1.67x10_27 kg
UINTOU A 1.67x10° kg

Uszglvlih Ao S1namalulih

yiiavesllszail 2 nuy fe Uszquin uazilszqau
= ° 1o aa
1. dszquan Ae T ldsaeumnnniuIuBianaTou (p>e)

A ° ad '
2. 5z9au Ao Mus@naseumnnMIldinen (e>p)

@ A g = [ ) ad
wnemg dagnidunateneliih fe TlUseewmiuswiudanasou (p=ec)
o < ¢
Tag Q = ne Q = szyniaviua 1ugasui]

n = NUIUBYAN

-19 L4
e=16x10 fAasul

v = A [
!!5353?13131]53@11 2 Uy Ad UIgAlaSIINan

Uszqmilouiuoanusaniiu Uszgeanueanusganis

F+—(0 &——F | ®—~—+F Fe—")
e e © - &——+F F—

USINAN

1154999

van 1. Uszy rldthatia@ernuaznaniu Useq lihassiiaduszgany

[ ?zlz I o Z}J < 1 o 1 @ { a o
2. usaganseusawaniiuuuswaniuiluuseaensziiuiu awngden 3 voeiidu

{ @ { g
3. daghiidszq lWihazqaiagiilunanaeue

Q QU Q



31

auna Wi (Electric field)
auwih B) Ao useiinszihdeilszanaseunilaniedens 3ndumisla 9 Wl

a o o

= 1 I 1
NNT Unuau 1 ELRIGRENT

E = £ W30 F=qgE @ s
I Fe ()
Tagdiruoauss F azihuiisdeaduawnlvih B e q duilszquin uafavewss Favfludier

asetusuauuliih E e q $hulszqau

annIiluitesonga)szy

Q@ = )
Q2 = +q = (+1¢)
o——> F
.
F
NAUNIT E= —
q
. K ,
UNUAT F a6 % 32089 E = KQ22Q2 _ K("‘%)("‘Q)
T rq rq
1 ldmn E = K?
T

g Iiihludiimssnan

o E fp aunlnih

giruan
fel Q fe Uszqlulih
A v A
R A0 FAUNITINAY
| A ]
. | r A9 LETH
=R a0 A 9 2 2
K f® AA9nIny 9x 10 N.m /C
= r !
gasananih
meluarimsanay ARAINTInaY PRUBNAIIINTINaN
E=0 E KQ E KQ
- R? - 2
r

anu vl

TSN




@uusa 1WA ( Electric line of force )

Auamiaveuduusalih

1. dszquanduusaliiheen %‘%"
ik

2. Uszyaudunse Inldhwyad

Y
3. finszguanuazauduns e Wfhezvsonuan liay

Y
B

4
A
++ + +
Y

4. duns e lwgati shAavesdnimsanan layad Tdreu

usdluananlvlih

Tusnaeu lfhaiuane iidszy lWiheglunsnm wmansansehuudszy Inih vhldlse

Ifnaeundhuduas el

& e
F = qE' = o A = U
- Uszquan dusenszinfsfedny E
. Usggan Tuseiaaseiuduiy E
F = gE\=—0
P,
7N F = qe
ma = qE
qE
a=—




an I lunsivlanzguinu

UszquINNAYeI F AU E NAAgIN Uszqauiiaues F U E AAasaiudy

+ + 4+ + ++ R e P
T
d v @ & d v e
i e
Y v

mi

1 <3 1 V
gasaww Ithuimanguuu E = 1
] a [ 4
E = auwliih wmite ddwgaomn
1 o J U v ] o
V = anuaNAngsEHINY ¥iie 1ae
d = F2EzHI9 HUIY 1WA

o <3 a a o ' 4
doann g IihidluiBunannmesfafiamaud lide sunuauasosminelszy

nuLEntia 2.2

Y 13 o qy A A A < o - Aa Y
1. reauINuUNIa8x 10 kg gﬂwﬂmﬂaaumﬂuumm MeanuisInsd luusnantauulwih

Y
19 5x 10°N/C Uszy Ifhouneainiudiau’ls

1. 1.6x10°' C 2. 1.6x107° C 3. 1.6x10"° C 4. 1.6x10"° C

33

{ o 1 1 - I I 3
2. M@ X vienngadszguuin 1.08 x 101 € Juszez 1.8 m aziivuravesauw luiuiumls

1. 3.0x10° N/C 2. 9.0x10° N/C 3. 27x10° N/C 4. 54x10° N/C
3. Anbhmsenaugavilesaiiialu 8 cm $aTiAIMEN 10 cm 529 2x 107" C oo1ANTILN
au lWdhiii lunagfimenvems snausivinai'ls
1. 0,281 N/C 2. 281, 0 N/C 3. 0,180 N/C 4. 180, 0 N/C

4. g T & dumdedasuRIg g uuenaziinanale

Y
1. A9RINNVNY 2. AUNEAND

[

E4
3. Aunugilsavesin 4. vaguiuAatesndn 450

5. 9o ladalganainveadunsa i

Y
1. AINNNURIVDIAIN 2. $rovinavesauy i1

3. w18 ua hirunuou 4. ponniszquan 1Wvinlszgay

@ & @ 2 A A 9 1 1 A 1 v 4 Aaa
6. DUMADUWIINUN 10 N LﬂﬁE]uVIL"U”III‘]JGI,ULLWUIﬁ‘HZﬂ"IIU"IUVIMﬂ’J'IiJG]NﬁﬂEI 1.0 Thaa Taslng

E4
v

A A @ ] J I -2 1 = 3
mimaaummuﬂmmu@mmmﬂu 107 1UAT IHINBUNIN uuﬂizﬂmﬂﬂ
4

1. 05x10" C 2. 02x10" C 3. 1.0x10" C 4. 20x10" C



34

A oA Aa "o Y &
7. nsanauniydsza 2 nsanau mmﬂimmﬂwmummmu TNUNNUIZISNNUYUIAN U

a
1 9

duusaIlthnneruludelagndes

E4
8. mwmsmvﬁ'ammm"lﬂﬁ

v Y
1. 2t dwidalan AfusamalWihnszhaedszy Wil usnaniufiau vih
2). iunsa ez inaseenandszgaudiglszquan

3). auw lihduSnanneed

Y A A
Joiignae
1. 491,2 2. 99 1,3 3. 992,3 4. 90 1,2 uaz 3
v o [ ' 3 { <] U
9. gtluaasau Ifhvesnssnavdniniisuiuszez maae 1T delainuiuiigndes
N .
. Ev* E.A

.
0 TSN 0 ITUSAN

0 ITUINN 0 ITUSNN

E4
1 1 [ T [ a Aa 1 o J 1 1 o
10.LLWHIﬁﬁ%ﬁ@QLLWU’JNﬂJu1UﬂU YU NNU 1 UdANAT ANUANANITEHINLAY larieNIdeg

1 1 1

Y
v 90 Taad aunihszrnawulavzatiaumila

U

1. 3,000 N/C 2. 9,000 N/C
3. 30,000 N/C 4. 90,000 N/C



35

2.3 gl TNeI4 (g)

¥
TR TPV PN

aa

1. Ifiejaggudnarsveslan

U

o Y a Y X2 g = A o 1 @
2. ﬂ]iﬁlﬂﬂlliﬂiu&lﬂ’)ﬂ G]N!fl]ull,‘i\‘]ﬂ\‘]ﬂﬂﬂﬂigﬂ]ﬁﬂu’laﬂl@\‘]'}ﬁq

T v [ 1 a 4
3. ﬁﬂ'IG]'Nﬂu@”lilﬁ"lllﬁu\iﬂ"lﬂﬂuﬂﬁ']ﬁﬁi

mMsmmaunIue (o)

GMm
N = mg
2
r
GM 1
g= — (g & =)
r

o LY

H 1y A = = H < s
HUIMUN (w) 1D uiwﬁaﬂm@mmq mintulSnannaes
N W = mg

%“’U],@%} W, _  mg m,

Y = - —  fgnan
W) m,g m,
& = % = g_] — 5}'] m ﬂ\‘]‘ﬁ
W) mg, g2

A d' % 4 '
ﬂ1§!ﬂﬁ®‘l’!ﬂﬁlli’)\‘l?lﬂﬂ:l‘Hﬁuﬁﬂuﬂlﬂﬁﬂ

' [ 3 X A &
1. ﬂ?iﬂﬁﬂﬂ?ﬂf}ﬂﬂﬁﬂlﬂ ANULTITLUINVULNBNIANNINYU

v




nuiNnYia 2.3

7 A

g; o o £ A Y ?zl/ | A 1
1. HWWHﬂﬂJ’EN’JG]QWuQT]LﬁuﬁHEIﬁﬁi uazmﬂaﬂmmumallu

U
F

[ I [ a ~ 1Y
1My sz udngs wineinu
1 % =® = 1 %
2. MAY N33R AURY TaniA Y
] 1 I 1 d‘ = =0 1 1 [
3. Ty msizanus aiieannussaagaveslania luminu
4. iy s izgamngil liwny
Y = d’ q'/ (Sk’l dl a 9) 4 9 v [ [
2. w70 2 dou TUuA m, 1ag m, IWeFWIANITRINUTNAFUAUIFAT TRoATIdIUTENIN
?zlz Y o ?zl/ o:l d‘ ?zl/ A Y o 1 1 3
WaNIded m/m=1.5 animiansdesllyenainTanmiloss laoasiaiuseninulanidos
I ]
(m,/m,) 1T la
1. 1919 0 2. fosnN 1.5 390U 1.5 4. 11PN 1.5
9 I [ @ 4 Awv A I QY A (Y=t o 4
3. ;navedlanidly 81 MAUNIAVBIANIUNT uazlsad Tandly Wuamivessalia9duns
1 Y 4 AAa [ d A ]
ANV AN FAUINANNHIVDIAIUNTILUA WM
1. 1.25m/s’ 2. 1.97 /s’ 3. 2.5m/ls 4. 3.4m/s
v Aa dgé ] d' 1 9; @ d' q'/ Y [] (d'dw =\ é é
4. dntueimaAsziihminnmeuhvinnyiuulan MeguumuATIeinLTAuATvHwedlan

~ I
tazduradly 1/8 weandalan

1. 0.25 2. 0.50 3. 0.75 4. 1.25

Y ala _ d A
slli’]ﬁi’]'].l‘ll\lﬁﬂﬁ O-NET 13599 a¥1NUDIIY

v E4
1. (O-NET49) 92 A taz B ogneTuau lwihididsmugnasasgl delade Tutigndes

] ]
= =

1. metszgauh A Uszgavszinaoun 1 B >

2. Mutdszguan® B dszquanezindoun 1ui A T + T

L )

3. auw'llihi A gandaulWihi B o
>

4. o Il A Taumdueunliiihn B
I ] o a { o a % o -
2. (O-NET49) A , B uag C flunkiniag 3 vila i liinadszy Inldhlaonisg e ldnadsil A uaz B
Y
Hannu dau A uaz C ganu dolade liTigndes
= 1 = = 1 =
1. A waz C Nlszquan ua BUszgay 2. Buag C Nilszgav ua A ilszquon

3. Auag BUszquan ug € Uilszgay 4. Auaz C Tszgav ua B Nilsequan

]
=

[l I I 1 & A ?x’; A Aa 9y
3. (O-NET50) e utsivaniid uaiuniavounaouuaaiy Inenaauvsla
1. VUUAUNANINNTIA RO UNUD IULE
@ Y l?zll v Aa d' d'
2. vunuauy Wi uadaminfuNanIsInfoUNUB LAY
Z/ [ Z’J Y a d‘ d‘
3. gamnpunaaunu Iihuaz Aansmasunusaaa

?1‘1 1% Y J v Aa d' d'
4. gamnnuauny IihuguuuiuneeansnaouNUo e

36



ad a o a A Yy A o & a Y o R
4. (O-NET50) Tagdnaiuiisaz19a 3 unuinevio- 18 woridunannelng 9 Aunenaig

' Il g Ao [ 3 a dy o
unauman nawmiaaagl wunaezdludnyusla

N S
» (&) 2 (§) 9 N©)s o s(@)n
S N ;

o 4 4 {1 1 < (A a i Z/ [
5. (O-NET50) 1oy 1n P 1oz Q iomaouiifuauuuinian B ANAAN000anInnunszay

= = [ Y o ?1’/ a Ao Y o A A
imsdisauuasgl dnheymaniaedlind 3 luEnaaiaumihaitawe wuimsndeun

azifluedngls

1. o lumafedulufiemadorsu uiameuduauny 1wih
2. waoui lUmadoniulufisnaasstusuau Wi
3. indeuiilufidas st wiuTaseuna p lumaderduau ldih
4. waoui ufinnsed iy Taseunia  lumadeaduaumiih
6. (0-NET50) 13ana I luauuusimandsgy diolnszua i 1 luduanadirhzmans

4 [ I o 1 3 a
ioannauuLlannizyinaealatl lunanala

@/@I

1. Tnadne (v N) 2. Tmavn @ s)

9 1 tg F)
3. aNUNNAN 4, YU UUU

& A ] 9

d' ~ F) a @ [] I a
7. (O-NET50) aymin llsaeuadouid lU ludsuununuauuuimansalfsyadinsza

q

A A I ]
uuamsnasuveseyna llsaowiluediels

1. 2900 1 uduasedennuEinegd 2. 1w ldmean

]
=

3 wu ldmadne 4. 29ne liiludunswazoesndanduluiiga

37



8. (0-NET51) Siloymaniidlszy 1w +q egluau Iihszniruguuiuasgl suaueyma

Q

1 ' A

gl AoweyMAziAdouodals

v ' B e

1. A +X QYA

b

+Y

2. 08— X @29A1U13 9
- v , +q *
3.9 +Y A0AUE DL =~

4. 9f-Y dreAnmse T

]
= =

9. (O-NET51) vasgnoumaiitszy 11 +q wa m waeunluunseavluauny Inlihuay

@
q Q

[

[l < 4 { ]
AUNUUMANAITUOUMAILUMTIAADUNDEN LT 4+ttt sttt sttt

u Q
Y

1. Tﬁ'ﬁu XXX XXX XXX XX
b

2. Tneag T XX oMf—aetg xxx

3. Tﬁ}q@gﬂumqﬂﬂjgﬂqy XXX XXXX XXX

4. Tauin 1) lunszay

[l I [ I ?1‘1 a
10. (O-NET51) aumiian landanvagamdela (davwiludunilegiiani)

{ <

[ 1 [ a 1 1
11. (O-NET52) i]'lﬂI,LN‘L!ﬂ'I‘WLlﬁﬂﬂaﬂHm%ﬂm\ilé}uﬁu'mlmlﬂﬁﬂﬁlﬂﬂi]1ﬂl!1/]\1llill,1/iﬁ

= % 4 @ Ao . Yy v
vondlmanidmmue A, B, C uaz D lagndes (\/‘\)
§ i

naoame vola

& 2 & 2
1. Auaz CWuamile Buaz D luaald A B
& 2 & 2 i
2. A uaz D iHuvuviile B uaz C luaald (}} e {O
v C D

3. Buay C 5lutamile A uaz D Slutald (\/ *)

& 2 & 2
4. B uay D Wudumile A uaz C dluaald

38



39

a dy A = I a Ao ] I o 2 Aa 1 3,
12. (O-NET52) Ustnaununaiviagy ABCD Lﬂuﬂil’)mﬂﬂﬁu'lﬂllﬂmaﬂﬁﬂﬂlﬁﬂ\l@"]ﬂ\ﬁ\l‘ﬂﬁw\?@@ﬂﬁ\ﬁl'lﬂ

Y ] v
nunszaaagl volade lltinihldeuna llsaounaeuinuudimdau A 18

D..o__s__s__g__g__gic

Y
1. 8soyna Tsaeu I luusna smnmaedu AD ludisdsniniudu AD

Y
2. gsouma Tsaeudn U lusna sinmedn BC lufidsniniudu BC

Y
3. geoyma Tlsaouan luTuusna vinned AD luisdsnindudu Ac

Y
4. gsouma Tsaeudn i luusna sinmed b Tuiaasmniudu DB

13. (O-NET52) minymasianasoulusinadedimmeaunuih

ad ~ A A g 9
aranasouazimanaounduldaudela

vYyVvVYVYY

[ 'd Y
1. wasundludu A wuaudauu
4 ) 1
2. wasundludu A wuastieas
4 ) ]
3. aeunduduaswwinunuauy 1w Tdneun

4. wasunihuduassviusuaun i Tdnedhe

AUl

- A 9 Ay
14. (O-NET53) Jagouniluioaguu lannlauuTuunde g Wi

v

o ' ) o v
TP uuainszionarnuniiimin w, sanuiavesia

m 2. 3.
g g g

I.

15. (O-NET53) lugidne A uaz B Andunismsindeuiveseynia 2 ayniangnoanainga P il

W+ W,

v
=
AU

q

A A

niine ldnenasgl eynia

Y Y o w dy
NININY Wl D1UINYU
4. V2t

2g

a H [ I o ?zlz a H
e i W lunsnadfiauudman@gddne) dniheynansdeslieasluusnaidau

Y v a 49{ ] 3 Aaa ' 9/ ?zl/ o
TW#hasglun seinaes 153u (@ unuauuuiman iNAsWadwazaImINNUNIZA )

1. A dounlidmavn aau B wasun lnedhe
2. A ndounliumadhe dau B wdoun lunaumn

?zlz [ 3 dl ~
3,19 A uag B @nnmasui lnean

J < 1A o oA
B aN28UINUN

U

Y
4. 14 A 1oz

A

Y¥Y¥Y¥YY

el Tl



40

a adg ?zl/ v o A a
16. (O-NET53) deaymasianasowdn I lunuadminduaun Iihadwaueniifianseonain

Y A A adg I 1 a Y Z/
nIzaTy idunMsnaouivesdanasouaziueg1els (g unuiaauw liihmeenuazamin

AUNTZATH)
2 EEEEEEEHENNE
1. 1UuIu
o » EEEEEEEHENNE
EEEEEEEHENNE
2. U o=
aanAIaN feresqens:
3. IWUY9RBNIINNTEATY aalvlvh

v Y
4. UNATIMINTZAY
& a o ! 0 & a A2 o o 0
17. (O-NET53) Mmudunasunileunlaz iiudesaiuludnymeagy dninlszquanlinegims

Yy 9 2 a a 2
MUFBVDIVUNA 21NA0E 153U

3 a 3 3 a 3
1. Wi lneun 2. [unaa lnede ®

S a dy S a dy a
3. [YUNAYD 4. ANNAYNNUAY

1 [ v Y
18. (O-NET54) uuamsinaouiveseynin llsaeungnoudunludisawminsuaum IWihaiuaue

IS [ Y A a g a = @ a9y a @
WuAUTUNII IRy (1) DUYNA X QﬂmmmﬂuwﬁwwmEnﬂuuazmaumamum

wineav (2) Yoagillanidiuly i dae
o a1 A gunalrhasiuans &
1. aymA x aananiilszauan SRR s

.
L

2. aynn x sananerndulsaeuiithdauludh

»
=

Y Y 3 Ao 1 Pr
AFYDATUIINAININ “',';'

»
¥

@ ' a [ < = A 9 '
3. YA x adnanBlszyminu Tsaeu Avglivranieeni . 2

o 1 I a =1 A A Y]
4. ouma x adnaneluilunfaniimes llsneuaoedd
9) o w - ~ 9) [ 1 o w d‘ ~ 9 FY
19. (O-NET54) tlauadalavy AB masanadunluuuine vaziidualaainanmaunaeuimilng

?z‘z A ] 3 o ad Y = ]
Punilo(N) vewimanasgy sanaseuluduaralanzezlianinedials

A ~ 3
1. wasunnlars A nluB A
L d
2. maounnlae B iy A / 2
I N
ag A Ay 4 o o 8 |
3. dianasowndeui lnlae A uaz B Tudadiumneniu S
, , . YIAA13LTY
ad A = v AR
4. 9anAsaUINUAY A 1AL B 1AaoUNUITINAUNAINAN S
1Juan

1 = [l a = 9 Y
20. (O-NET54) sgniausseymadegnieluiiundealsznoudionsalais
a = - | ?z‘/
1. usaiundssmniu
a 4
2. ussiunassazuse Wi
a A = 1
3. U UAToI AT IAIYATEHINNIA

a a Y = 1
4. UIIUUNQYT L!ﬁ\‘]hh\l‘V\I"llmgﬁlliﬂ@ﬂ@'@ig‘ﬂ?ﬂﬂhﬁlﬁ



