Problem 7.17

45 _35  _a3 _33 )
p = J3)*+(4’=5 & § = I j)xz ( ’3)2 - ax5 Y- (unit vector in the direction of B )
—_ + —_

2 443K
21 x5 5

B =47 x10" = B=-64x10°4 -48x10°q, Wh/m?

b) v, = I B.ds using ds=d pdza, which is normal to the square area.

v=[Bds = If(yozﬂipé¢).(dpdzé¢) = jj%dpdz

S z=0p=2 p=m12 z=0p=2

v = %%lng —13988y, = 1.758x10° =1.758 uWb



Problem 7.25

a) The magnetic vector potential A = (2x 2y +yz)a, +(xy >—xz %)a, - (6xyz —2x°y )d, Wb/m

B =4 (-6xz+4x°y +3xz°)+4a,(y +6yz —4xy?’)+4a (y°’-z°-2x*’-z) Wb/m?*
& a, 3,

b) 1//=.[ B.ds using olﬁs:dydzéX which is normal to the square area.

S

w:[B*.oT = | [ B.@ydz,) = ff(—exz+4x2y+3xz2)dydz

S z=0y=0 x=1 z=0y=0 X =1

2 2 2 2 3
= f I (-6z +4y +Z*dydz = I (122 +8+6z%)dz =  -12x 2E+8><2+ 6><2§
z=0y=0 7z=0
v =8Wb
- O0A, OA, OA -
) VA=—">+—L+—*% = VA=4xy+ —-6xyz =0
) oX oy 0z y 2y y
- oB -
vE =B, By B = VB =(-6z+8xy +32°)+(1+6z -8xy)+(-3z2°-1) =0




Problem 8.7

H=HUq
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B \5 I,'S
_Z"@lsA
X

4a -38 43 -38 -
p = J@’+(4’=5 & & = \/(4)‘2+( ;)2: X5 Y (unit vector in the direction of B)

15 %R L B_480x10°a —360x10°8 Wb/m?
2t x5 5 X y

Using F =1 I | xB and integrating over the short current element of length 2cm.
|

Notice that the source of B is relatively far from the short current element ( o = 500cm >> 2cm ).

Thus we expect that B changes very little over the short current element of length 2cm. In other words,
thevaueof B is almost the same at al point of this current element.

Under this condition, we can assumethat B is uniform over the short current element.

Thus B =480x10°g, —360x10°a, Whb/m? at all points of the element.

Under this assumption, integration over the length of the element becomes multiplication leading to:

Unifoom B R N

F,=1]d xB = F.=i(d)yxB = FE=1(xE =
| |
F =12x107(0.024, ) xB =24x10°3, xB

F, =24x10°4 x(480x10°g, —360x10°4,)

F =-864x1024 =-86.44 pN



Problem 8.9

Consider the two parallel infinitely long straight current filaments carrying currents |, and | ,inthe z
direction (seefigure). L et us develop an expression for the force per unit length actingon I, dueto I,

namely F,.
B H
Il I2
S o—
z
a
f———
g . ~ I, -
The magnetic field dueto |, isgiven by 81:5 La,
p
- - . ~ ul - for length hof 1, R h . |
F,= I2I2 | x B, = F,=1 2JI‘ZdzaZ X 27[; a, = Fo=1 2ZJ:Odz;:)Z Xi;;avﬁ »

(theforce is attractive if the currents are in the same direction and repulsive if they have opposite
directions). We can usethisresult to easily solve all parts of this problem.

L, L,
~100A L Z(lQ\A y
\\> oy N >
S g
u N |
N @ L3
r X 300A
g £,y = Hd00C0) <y 1595 NIm  (repulsive)
21 x4
b) F,y = M(—@): -10°a, N /m (repulsive)

27 x4

o F, = Ld00)(300) (36 +48) _ ;o0 +0.96d,)x10°N /m  (repulsive)

27 x5 J9+16
d) Fpy = M(—@) =—& 4x10°N /m (attractive)

27x3

F, =F,+Fy=(0724 +0963,) x10~° -4 4x10~ =(-3.284, +0.964,) x10° N /m



Problem 8.22

H,=(244 -304, +404,)x10° = H, =40x10°d & H, =(244 -304,)x10°

B_>1n = B’2n = :ulH in — an

an = 5QuOH = SO‘uO ><4O><1033Z = 2.51335Z
(Hl_H2)X§‘n12=K =

(240004, — 300004, +40000&, — H ,,8, —H ,,&, —H ,,d,) x (-4, ) = 60004,
240004, + 300008, —H ,,&, +H ,,& = 60008,

H, =24x10° & 30000+ H,, = 6000 = H,, =-24x10°
H,, = (248, —24& ) x10°

B, =100, xH, =100u,x (243, —244,) x10°

B, =(3.0165, —3.0164, )

B,=B, +B,, = 30164 -3.0164 +25133% Wb/m?



Problem 8.28

B, = 11,(224, +45,) Wb/ m?

B,, = 22u,a, & B, = 45ua, (thenormal to the cylindrical surface pointsin the p direction)

B,, =B,, =22ua =2.765x10° Wb/m’

H, =H, becausethereisno surface current.

- - B, B - B B B
Ho = Hy, = A==t = By= X=X —
Hy  Hy Hy 800u, 800

s
Bz=ﬁ=7.069xloa% Wb/ m?

B,=B,,+B, =2765x10°a +7.069x10°a, Wb/m?



