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7.1 Biot-Savarte| !
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7.1 Biot-Savart2| tH=l
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7.1 Biot-Savart2| Hxl

(CllH| 7.1) &= 7H2| Bt ot MEF00 2|t XtA|2] M7 |

I = 84, P,(0.4,0.3,0) = H, =
H; = Hy@) + Hyy)
a, = —90°, @y, = tan"1(0.4/0.3) =53.1°,  p, =0.3

Hy () _47Tp (sin @y, — sinaqy)ay
X
= %03 (sin53.1° —sin( —90°))a,
2 12
03 (1 8)a¢, —?a(p
12 A
= ——a,[A/m]
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7.1 Biot-Savart2| 8=l

a;, = —tan™1(0.3/0.4) = —36.9°, azy =90°  p, =04

Hyy = (sinay, — sinayy)agy

47pr
= m (Sil’l 90° — Sil’l( — 36. 90))a¢
2 8
04 (1 6)a¢, = — ¢
8
= _;az [A/m]
B —12 4 —8
2 = T a; T a;
20
=-—a, = ~637a, [A/m]
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7.1 Biot-Savarte| !

(ex 1) I = 244, P,(1.5,2,3) > H, =?

p=+/1.52+22=25

I
H, = —(si — Si
5 P (sina, — sinay)ay

(@ fromz=0toz =6
a; = —tan"1(3/p) = =50.2°,a, = 50.2°

o 24
27 AT x 2.5

(sin50.2° + sin50.2%)ay

= o sin 50. 2°a¢

= 1174a¢

= Hya, + Hya,,
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7.1 Biot-Savarte| !

H, = H, -a,

= 1.174a4 - a,

= 1.174(—sin ¢)

=1.174 x (—2/2.5) = —0.9392
H, =H; -a,,

= 1.174ay4 - a,

= 1.174 cos ¢

= 1.174 X (1.5/2.5) = 0.7044

~ Hy = Hea, + Hya, = = —0.9392a, + 0.7044a, [A/m]

(b)fromz=6t0z =, (C)fromz=—-wtoz= o

SEUH 7.1&7.2
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7.2 Ampere?| F2|H =l (Circuital Law)

S=0|S 0| A 2] XA 2] M|~
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7.2 Ampere?| F2|H =l (Circuital Law)

S=A0[S0 M 2| XtAS| M| 7]

i)b<p<c

1-1" " mp? — mb?
H¢ =
2TTP

iv)p >d
H 0 =0
¢_2T[p_
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7.2 Ampere?| F2|H ! (Circuital Law)

S=0|S 0| A 2] XA 2] M|~

i) p <a
iJa<p<bh
H I Il[A/]
¢=2 =2 n m 1
P P 4ma
i)b<p<c
Ho = — (cz_pz) [A/m]
¢ =5 2 _ }2 m
TPAL 00 2a
iv)p>d
Hy =~ =0
* 7 2mp
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7.2 Ampere?| F2|H ! (Circuital Law)

&8 0| E(solenoid)0l| A 2| XtAIQ| M|7|

fH-dL=NI

H,-dL; +H,-dL, +H; -dL; + H, - dL, = NI
H, 1 dL, H, 1 dL,

H;-dL; +H;-dL; = NI < H; =0

H, - dL; = NI < H, parallel dL,

HldL]_:NI
NI
H]_:d_Ll(_Hl—Hz,dLl—d
NI nlA N
Hz: d = m <—E=n('_'l|_'|A|_DEIE)

Div. of Energy and Electrical Engineering, Uiduk University

H=%Ia

z

(well inside coil)



7.2 Ampere?| F2|H ! (Circuital Law)

E 20| = (toroid) il XHA|2| Al 7| 2

) EZ0|EQE:§H -dL =0

i) EEO0|E LHE :$H - dL = NI

[" Hy pddp = NI
Hy2mp = NI

NI
o H¢ = E [A/m]
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7.2 Ampere?2| F£3|H=Zl(Circuital Law)

(ex 2) H =? at P(0.01,0,0)

(a) 0.084 at z= & —0.084 at x = 0.015,y = 0
H=H, +H,

0,08 L 008
T x 001 T 27 x0.005

008/ 1 1
21 \0.01 0005

) =3.82a, [A/m]
(b) a = 6mm, b = 9mm, c = 12mm@! SFAH|0|=2| LHE XXV I = 0.8a,4
b<p=001<c0|22
I CZ _,02
H= 21p (cz — bz) A

08 0.0122-0.012
T 21 x0.010.0122 — 0.0092 &Y

= 8.8925a, [A/m]
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7.2 Ampere?| F2|H ! (Circuital Law)

250 x 0.002
T T x 001 ¢

= 7.958a, [A/m]
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7.3 HIE{2| 2| (Curl)
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% - !
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— into page
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7.3 HIE{2| 2| (Curl)

S80jX| 7.5)V x G =?

a) G = xyz(a, + a,)at P(3,2 1)

a, a, a,

3 9 0 G, 0G, 0G, 9G, 3G, G,
VXG= |~ 3y az—<ay—az>ax+<az—ax a, + — a,

G, G, G,
= (0 —xy)a, + (xy — 0)a,, + (yz — xz)a, = —6a, + 6a, —a,
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7.4 Stokes?| Mz2|

fﬂ.szf(VxH)-ds
S

‘:%H-szl

- [yas

=j(V><H)-dS
S
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7.5 X510 KSR E

K42 = (magnetic flux density) 2| A9

-

B = 1oH [Wh/m? = T = 10000G](XtR 3 ZHl|A)
where, uy = 47 x 10”7 [H/m]

X
A M7|E > HELUED=¢E > &P =¢D-dS=Q

A MZIH > XMHEEEB=puH > A5 @0 =¢ B-dS=0
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