Problem 7.3

H=-'3g
2np

p=VF+4° =5 (p isreplace by the distance from the conductor to the observation point P)

44,43 44,43

= = (&, is replace by aunit vector in the direction of H at P)
N+ 3 S %
- - 2 43, +3a
H ='—a¢ © H(234-10x10" &+,
2np 21 x5 5

H (-2 34) =-254.74, +191.04, uA/m



Problem 7.6
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8) Using H =4, 4|7p(cosaz—cosal) at P=P(2, 2 0)

Forlinesegment#1: p=2 , a,=45", =180 , § =-§,

~H,(22,0)=(-d) %(cos45° —c0s180°) = —83(0.7071+1)@ = -0.33964,
9 7

Forlinesegment#2 p=2 , a,=0°, =135 , & =4

I-TZ(Z, 2,0)=(-4, )i(cosoO —c0s135°) =— i(1+O.7O71)z§Z =-0.33964,
472 8r

~H(2,2,00=H,(2,2,00+H,(2,2,0)= -0.67924, A /m
b) At P=P(0, -2, 0)

Forlinesegment#1: p=2 , a,=90", =180 , § =+§,

~H,(0,-2,0) =4, 47%(005900 —c0s180°) = %(O +1)a =0.19893,

Forlinesegment#2: p=0 , ,=0°, a,=0°, & =7

(cos@® — cos() :g

H.(0,-2,0)=2
2( ) 4 %0

(the expression gives % However, it can be shown that in this case H,(0, -2,0) = 0 ).

~H (0,-2,00=H,(0,-2,0)=0.1989%,
c)AtP=P(0,0, 2)
Forlinesegment#l: p=2 , a,=90°, =180 , & =+§

. H,(0,0,2) =4, %(cosgoo —C0s180°) = %(o +1)a, =0.1989%,

Forlinesegment#2: p=2 , a,=0°, ,=90° , a,=+3

- H,(0,0,2) =4, ISZ(COSO" —€0s90°) = ém 0)a, =0.1989%,

~.H (0,0,2) =0.19894, +0.19894,



Problem 7.11

y #
G T e
004m _---~
#4 O/ 10m A > X
~ 10A #3
#2

. 10
=3, 4—(COSa2—COSa1)

Forline#1 & = d&,, p=004, a,=90", (180° - al)_tan*l(%) 229 = @,=177.77

- - _ 10 ~
H=H,=d ——(cos9( — cosl177.7P)=198.7
R 47(0.04) ( ) %,

Forline#3 4§ = &, p=10,q,= tanl(ﬁ) =87.709°, «,=180°—-q@,=92.297°

. 10
H,=& —€0s92.291°) = 0.06364
7% 4y ) ) %

( I—T3 isarelatively weak field, because wire 3 is short and it is also far from the point of observation O)

For line# 4, it is known that the magnetic field intensity at the center of acircular loop equals the current
divided by the diameter of the loop. Thus for the semi-circular loop, we have:

~H=H +H,+H, +H,=2x198.784, +0.06364, + 62.54, =460.124, A/m



Problem 7.14
a H=y%za +2(x+1yzd, —(x +1)z7,

Use Ampere's law in differential form VxH =J to find the current density J

- - OH, oH . OH, oH ., oH, oH
J=VxH = Z__L+ X zy 4 y X
) ax(ay 0z )+ay( 0z OX ) az(ax oy )

J=a[0-2(x +)y]+4 (y *+2?)+4,(2yz - 2yz)
J=-2(x +1)ya, +(y*>+z%)a,

J(1,0,-3)=-2(1+1)x0x&, +[0*+(-3)*|d, =98, A/m’

b) Forthegivenarea y =1, 0<x <1, 0<z<1 = d_'ézaydxdz (normal to area)

<[k > 1] ] Facdz=] jl(y2+zz)\y_1dxdz
S z=0x=0 z=0x=0



Problem 7.18

a) Thecloselineintegral of H equals the current enclosed.
pH.di =1
|

b) Clearly H pointsinthe ¢ direction.
Usingtheclosed circular path | = (ﬁ = pd ¢a,

For p<a
;{)I—i.tﬁ:l = f)l—i.pd¢§¢=0 = fﬂde¢:o . H@27zp)=0 = H:iz
! ! ¢=0 2rp
For a<p<b
- 2_ 2 2_ 2

pH.d =1 = HEmp)=1xZL=8) o o e a)

| n(b°-a%) 2rp(b”—a’)
For p>b

- I

H.d =I = H(2rp) =1 = H=—
P (27p) o=

Writing the field in vector form and summarizing:

0 ,p<a

a, ,a<p<b
210(0° —a2) " P




Problem 7.20

a)

For p>a (outsidethe conductor)

L > | - |
Hd=I = HQ@rmp)=I => H=— = H=—23
{la (27p) = -
b)
- lp _ - 30.01) ~
At(0,1cm,0), use H = a > H=—-—"53=11937a A/m
( ) ona? Y 27(0.02) %
N - 3 -
At(0,4cm,0), use H=_-—2a = H=_-——-a,=11937a, A/m

270 ? " 27(0.04) ¢



