I am reading Maxwell’s ”a treatise on electricity and magnetism, Volume
2, page 156" about ”Ampere’s Force Law”. I have some confusion in the
following pages:
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516.] ACTION OF A CLOSED CIRCUIT ON AN ELEMENT. 155

The coordinates of peints on either current are functions of & or
of ¥.

If F is any function of the position of a point, then we shall use
the subseript |, to denote the excess of its value at P over that
ot A, thus Fpm=Lp—Fy.

BSuch functions necessarily disappear when the civewit is closed.

Let the components of the total force with which 4’ P acts on

Adbe ii’X, i'Y, and ii’Z, Then the component parallel to X of

the force with which d4" acts on ds will be & T o o’
d2 X &
= =S 3 13
Henee T Rr Sl14 80, (13)

Substituting the values of R, § and § from (12), remembering -

fr FErminn (= r P, (19)
and armnging the terms with rnﬂpcet. to E #it, 11, we find
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Since 4, B, and € are funetions of », we may write
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the integration being faken between r and oo hecanse A, Fi
vanish when r = ==,
ar dQ

Hence 'I:A'l'm-—'-‘—ﬁg—i anl 1'3'=-— {1?}

6516.] Now we know, by Ampére's third case of equilibriom, that
when & is a closed circuit, the foree acting on ds is perpendicular
to the direetion of #s, or, in other words, the component of the force
in the direction of d# itself is zero. Let us thercfore assume the
direction of the axis of # s0 as to be parallel to ds by making {=1,
# = 0,u = 0, Equation (15) then becomes

=S8 a0t (18)

To find %, the force on ds referred to unit of length, we must
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integrate this expression with respect to #. Integrating the first
term by parts, we find
dX
@ =
When ¢ is o closed eircuit this expression must be zero. The
first, term will disappear of itself. The second term, however, will
not in general disappear in the case of a closed cireuit unless the
quantity under the sign of integration is always zero. Hence, to -
satisfy Ampére's condition,

PEr— Q}mﬂ—f:{ﬂPr—B—G}f;-fd!. (19}

1
P = —(B+0). (20)
§517.] We can now eliminate P, and find the general value of
dX
", dX _ {B+C§
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When # iz a closed cirenit the first term of this expressiom
vanishes, and if we make
f [ r - (4
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g=| 20Tty (22)

. [*B—Cwg-tr ,,
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where the integration is extended round the closed circuit &, we

may write ax_ .,
g—‘=ﬁ Y —ﬂ-ﬂ’.

Sinilarly %;M'_sf, (28)

g: If —ma
The quantities o, &', ¥ are sometimes called the determinants of
the cireuit " referred to the point P. Their resultant is called by
Ampére the directrix of the electrodynamic action,
It is evident from the equation, that the force whose components
- dX dY al aZ : .
2’ a0 oo e perpendicular both to ds and to this
directrix, and is represented numerically by the area of the parallel-
ogram whose sides are 4¢ and the directrix,



My question is of two parts:
B+C
1. Equation 20, i.e. P = 2+
,
m=0, n=0)

But in Page 156, Article 517, Maxwell says: ”We can now eliminate P,

dX B
and find the general value of d—” and uses this formula (i.e. P = ;O)
s r

is the outcome of special case (i.e. 1=1,

in the general case.
However in the general case, where 0<l, m, n<1, and hence

d>X P , dQ e
Tods = l <@§ —ot (B + 0)7) +m(..) +n(..) #0
(since direction of X is not in the direction of ds)
therefore,
X /

l/ s’ s’
= =1 [(P€ - Q)0 — /(QPT — B-— C’);ds’ +m/(...)ds’+n/(...)ds’
0 0

0

B+C
Now in this general case, how can we get P = i .
B+C o
If P+#£ in general case, what does Maxwell mean by ”We can now

2r
dX
eliminate P, and find the general value of —”

s
2. How can one get equation 21 from equation 15. Please give a lengthy
derivation.



