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8) A thick slab extending from z=-a to z=+a (and infinite in the x and y directions) carries a
uniform volume current J =JX. (Prob. 5.15)
(1) What are the directions of the magnetic field inside and outside the slab? Explain.
(2) Find the magnetic field as a function of z, both inside and outside the slab.

For a infinite sheet of surface current: B = HoK A (By right-hand rule and symmetry) A
Dividing this slab into sheets, K — J, knowing that: ‘
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Note that B(z=0)=0 J

(b) A solenoid of length L and radius a has N turns of wire and carries a current /.

(1) Find the magnetic flux density (magnetic field strength) at a point P along the central axis. (Prob.
5.11)

(2) Suppose the length of the solenoid is now infinitely long. Find the magnetic vector potential A both
inside and outside the solenoid. Also, verify that the answers satisfy the boundary condition of A.

,Llo[ R2 N N a
Eq(5.41): B = =
BT )))») ‘““\h&
2 az( a d@j v"v"v.”!!!!!!!’ c
ol acotdr g dz . ponl 0 sin® 9
B(z)=nx"2- =
(Z) nx 5 Lwtm (a2+22)3/2 Z=17 2 .[91 (a2+a2 cot? 0)3/2

N>

az( — d@j
Lonl J'92 sin” @ :iﬂonl
2

3/2
o1 2 / 2
sin® 6

= poniz for an infinite solenoid, 6, =0, 6, = 7, so cos@, —cosf| =2
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BC1 A, p(s=R)= p=Asp(s=R)
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